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CONTROL INFECTION AND 
STIMULATE HEALING IN 


SURGERY 


Complications after surgery can be 
avoided and a more rapid re- 
covery is possible when Allanto- 
mide is used. With Allantomide— 
after the acute infection is con- 
trolled, thereisa prompt resumption 
of the normal healing and at the 
same time a clean wound is main- 
tained. Allantomide is Allantoin 
Ointment 2% with sulfanilamide 
10% in a greaseless base. It com- 
bines sulfanilamide to combat the 


common pyogenic organisms in in- 
fected wounds, withAllantoin, the 
stimulating agent of granulation 
tissues. In order to be most effective, 
Allantomide must come in actual 
contact with the bacteria; there- 
fore, an adequate debridement is 
necessary in all cases. National 
Allantomide comes in one ounce 
tubes, and also four ounce, one 
and five pound jars. Complete de- 
tails will be sent upon request. 


‘of infected wounds, buns, vices 
and skin grafting, please write the 
Medical Division. 


PHILADELPHIA, PENNSYLVANIA 
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Just Published 


A Manual for the 
DIFFERENTIAL DIAGNOSIS OF ORAL LESIONS 


By JOSEPH L. BERNIER, D.D.S., M.S., Captain, Dental Corps, U. 8. A.; Curator, Dental 
Division, Army Medical Museum; secretary and Pathologist to the Registry of Dental and 
Oral Pathology of the American Dental Association; Chief of the Oral Pathology Section 
in the Department of Preventive Medicine and Clinical Pathology, Army Dental School, 
Army Medical Center, Washington, D. C. 


232 pages, with 174 text illustrations and 
one color plate. Price, cloth, $4.00 


T MAY be difficult for the busy clinician to develop an interest in the basic 
sciences of his profession. However, any effort expended in such a direction 
will prove of definite value in increasing his ability to interpret the clinical pic- 
ture. Such information is not obtained in its entirety during undergraduate 
training of the professional man. It is necessary, therefore, for him to devote 
a reasonable amount of time to a better establishment of these principles in his 
professional background. The requirement of certain organizations that the 
clinician have some knowledge of the pathology of his particular field indicates 
the trend in this direction. This does not imply that the clinician must be a 
pathologist or vice versa. There is a definite need for both, but because of their 
intimate relationship it is imperative that each understand the problems and 
viewpoints of the other. 


In preparing this manual the purpose has been primarily to provide a handy 
reference to the pathology and to the diagnosis of oral diseases. General state- 
ments as to treatment are included, but no attempt has been made to cover this 
phase in detail. In many instances the memory cannot be depended upon for 
detailed information concerning a specific tumor or disease. It is hoped that on 
such oceasions this book may prove of value. The material has been considered 
in a semi-outline form so that pertinent facts may be easily referred to. While 
certain remarks on treatment have been included, the histologic background 
has been the chief consideration. Not all tumors and diseases of the oral regions 
have been included. Emphasis has been placed upon those affections which seem 
to occur more frequently in the material received at the Army Medical Museum. 


All of the eases reviewed and the photomicrographs used are from the files 
of the Army Medical Museum. The greater percentage of the cases is from the 
Registry of Dental and Oral Pathology, although a few from some of the other 
registries have been included. Collectively these registries constitute the Ameri- 
ean Registry of Pathology, a subdivision of the Division of Medical Sciences of 


the National Research Council. 


Table of Contents.—1. Indications and Technie for the Biopsy; 2. Histology of the 
Skin and Mucous Membrane; 3. Inflammation; 4. Superficial Lesions Generally Local in 
Character; 5. Superficial Lesions Generally Specific in Character; 6. Benign Tumors of the 
Oral Region; 7. Malignant Tumors of the Oral Region; 8. Tumors of Odontogenice Origin; 
9, Cysts of the Oral Regions; 10. Miscellaneous Diseases of the Oral Region. 


The C. V. Mosby Company, 3525 Pine Boulevard, St. Louis, Missouri MJ 
Gentlemen: Send me a copy of the new book by BERNIER—“Differential Diagnosis of Oral 
Lesions.’’ Price, $4.00. 


Attached is my check. 


Berni 
ernier 
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; 
--------Charge my account. 
Dr. 


CONSERVATION 
AND 
ECONOMY 


Conservation of vital materials is a national duty and 
happily one which may directly benefit the user. 

Catgut—now required in unprecedented quantity by 
our armed forces and our allies—1is such a material. 

By tripling production in a few short months D&G has 
been able to meet all demands thus far and, as previously 
stated, sources of basic materials appear adequate for actual 
needs, both civilian and military .. . (f waste ts avoided. 

For years many surgeons and hospitals have used D&G 
short length “20 inch” sutures to excellent advantage in 
situations which do not require full strands of standard 
“60 inch” length. 

This practice is applicable to general surgery as well 
as to accident work and minor surgery. It is a practical 
means of conserving a now vital material while at the same 


time effecting substantial economies. 


DAVIS & GECK 


FIFTY-SEVEN WILLOUGHBY STREET, BROOKLYN, NEW YORK 
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“THIS ONE THING WE DO” 


"Iwo Va rieties 


BOTH 
HEAT STERILIZE 


q 
4 
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DAVIS & GECK SUTURES 


Claustro-thermal Catgut 


POSSESSES all the qualities essential to 
proper function and is adaptable to all 
conditions and technics. Tubes may be boil- 
ed or autoclaved or treated germicidally 
for asepticization of their outer surfaces. 

This catgut offers the additional safety 
factor of CLAUSTRO-THERMAL* sterilization 
—an exclusive D&G process wherein heat, 
at temperatures lethal to the most resis- 


tant spores and organisms, is applied after 
the suture is hermetically sealed in its 
glass tube and thus fully protected. 

Being completely stable the suture is un- 
affected by age, climate, light or by the 
reboiling or autoclaving of unused tubes. 
Its hydroscopicity makes flexibility easily 
regulated to meet individual preferences 
or specific requirements. 


Thermo-flex Catgut 


FLEXIBILITY is the feature of this catgut 
— the maximum flexibility practical with- 
out sacrifice of other equally essential 
characteristics. Ready for use as it comes 
from the tubes, it requires no moistening 
or special preparation. 

Though of the non-boilable type, there 
is no compromise in sterility. It is steri- 
lized by heat at temperatures exceeding 


the most rigid bacteriologic requirements. 

Its moisture content is normal and there- 
fore it lacks the tendency towards pro- 
gressive deterioration in strength typical 
of water-logged catgut. It is unaffected 
by age, climate, or light. 

D&G THERMO-FLEX* catgut represents 
that fine balance of qualities so vital to 
correct function and utmost dependability. 


Fine-gauge Catgut 


UNPRECEDENTED in its smallness of 
diameter this material is comparable in 
size to fine silk, yet it provides the distinct 
advantage of absorbability. Moreover, it 
may be used freely without special technics 
or sacrifice of operating time. Exception- 


al strength and resistance to absorption 
make it applicable to a wide range of pro- 
cedures, facilitating accurate apposition 
and providing prolonged retention with 
marked reduction in trauma. Available in 
both boilable and non-boilable varieties. 


AA \1\4 | 


DAVIS & GECK SUTURES WITH ATRAUMATIC NEEDLES 
FOR SPECIFIC PROCEDURES 


Intestinal Thyroid Tonsil Eye Harelip 
Cleft Palate Plastic Nerve Artery Obstetrical 
Circumcision Ureteral Renal 


A LIST OF SIZES, LENGTHS, SUTURE-NEEDLE COMBINATIONS AND PRICES 
WILL BE SENT ON REQUEST 


*Da&G Registered Trade Mark 
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SURGERY 3 


In Peripheral Circulatory Collapse 


a satisfactory rise in blood pressure without 


appreciable nervous stimulation follows injection of 


Neo-Synephrin 
Hydrochloride 


(laevo—alpha—hydroxy—beta—methyl—amino—3 hydroxy ethylbenzene hydrochloride) 


Supplied in I c.c. ampules ; 
and in rubber-capped vials 
containing 5 c.c. of a sterile 
1% solution. Average 
subcutaneous dose: 0.5 c.c. 


NEW YORK KANSAS CITY DETROIT, MICHIGAN SAN FRANCISCO WINDSOR, ONTARIO 
SYDNEY, AUSTRALIA AUCKLAND, NEW ZEALAND 
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4 SURGERY 


“Your lordship, though 
not clean past your 
youth, hath yet some 
smack of age in you,” 

Shakespecre.... 


Deknatel 


Surgical Nulon 
Braided and Treated 


A Synthetic, Inert, Suture Material 

.. with unusual Smoothness, Ten- 
sile Strength, Elasticity and Precise 
Diameters. A Non-Culture Me- 
dium. MADE IN U.S.A. 


Action in tissues is 
similar to silk—fibres 
are very stable and 
are not dissolved by 
tissue or digestive en- 
zymes. A delight to 
manipulate. Flexible. 
Splinterless. Does not 
Fray. Re-sterilizable. 


DEKNATEL 


QUEENS VILLAGE (L. 1), NEW YORK 
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Oniy in the past few years has the idea 


been advanced that men, too, experience a 
climacteric. As with women, the onset can- 
not always be detected; the symptoms are 
manifold. The subtler nuances evidencing 
lack of androgenic hormone are often 


PRINCIPLES of SURGICAL 
CARE, SHOCK and OTHER 
PROBLEMS 


disregarded or misinterpreted by both 
physician and patient. 


For correction of such deficiency 
PERANDREN*, “‘Ciba,”’ is specific. 


LITERATURE ON REQUEST 


PERANDREN 


THE MASCULINIZING HORMONE 


® *Trade Mark Reg. U. S. Pat. Off. 


CIBA PHARMACEUTICAL PRODUCTS, INC. 
New Jersey 


Summit 


By ALFRED BLALOCK, M.D., Professor 
of Surgery, Johns Hopkins University, 
Baltimore. 320 pages. Illustrated. Price, 
about $4.50. 

In this important volume, the 
methods given by the author are 
known to be suecessful because 
they have been proved successful 
—they are supported by his per- 
sonal clinical observations. The 
principles given are general prin- 
ciples in the main, with a mini- 
mum of detail. The volume deals 
not only with shock, or peripheral 
circulatory failure, but also with 
such related problems as dehydra- 
tion, hypoproteinemia, avitamino- 
sis, anoxia, pulmonary complica- 
tions and intestinal distention. 


THE C. V. MOSBY COMPANY 
Publishers ... St. Louis, Mo. 
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hold the spotlight of 
popular professional favor 


Under the pressure of emergency conditions, the com- 
bined superior qualities of Rib-Back Blades become 
increasingly important. Superior sharpness .. . cali- 
brated rigidity ... greater strength . . . unprecedented 
uniformity ... are distinctive jeatures which definitely 
aid in achieving the surgical objective. 


Rib-Back Blade cutting edges are more durable, hence 
are capable of providing a longer period of satisfac- 
tory service. This means conservation of critical ma- 
terials as well as economy in maintaining blade 
consumption at a practical low. 


Your dealer can supply you 


BARD-PARKER COMPANY, INC. 
DANBURY, CONNECTICUT 
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Over 100 New 
Illustrations 


A Timely Chapter 
On War Wounds 


Reviewers Say: 


“It is easily one of the best text- 
books that has appeared in this dif- 
ficult field of surgery.”” SOUTH- 
ERN MEDICAL JOURNAL. 
“Without question this is the best 
of contemporary works on fractures 
and dislocations. It should have 
a primary place in every practicing 
physician’s library.” WISCONSIN 
MEDICAL JOURNAL. 


THE C. V. 
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Key & Conwell’s 
_Up-to-the- Minute 
New Third (1942) Edition 


FRACTURES, DISLOCATIONS 


AND SPRAINS 


By JOHN ALBERT KEY, B.S., M.D., Clinical Professor of 
Orthopedic Surgery, Washington University School of Medi- 
cine, St. Louis; and H. EARLE CONWELL, M.D., F.A.C.S., 
Consulting Orthopedic Surgeon to the Tennessee Coal, Iron & 
rr aes Company. 1278 pages, 1259 illustrations. PRICE, 
12.50. 


Coming from the press at a time when industrial condi- 
tions and the war make a sharp rise in traumatic in- 
juries inevitable, the new Third Edition of Key-Conwell’s 
“FRACTURES, DISLOCATIONS AND _ SPRAINS” 
meets an urgent need. 


So much new material, so many new illustrations have 
been added, so thorough has been the revision, that this 
Third Edition is in reality a new book. 


The chapter on Compound Fractures in line with the 
present interest in Chemotherapy, has been brought com- 
pletely up to date and a section on War Wounds and 
War Surgery added. Dr. James Barrett Brown has re- 
vised his chapter on Fractures of the Jaws and Related 
Bones of the Face extensively, presenting new technics 
of treatment. Dr. Edgard F. Fincher handled the chap- 
ter on Skull Fractures and Brain Injuries, adding line 
drawings and radiographic prints. 


More than 100 brand new illustrations have been sub- 
stituted or added. Key and Conwell’s illustrations are 
one of the most valuable features of the text, for they 
SHOW YOU HOW to treat fractures, dislocations and 
sprains by means of clearly detailed photographs, sketches 
and roentgenograms. 


MOSBY COMPANY 


MJ 


3525 Pine Blvd., St. Louis, Mo. 


Gentlemen: Send me 
_.__ Attached is my check. 


Dr. 


“FRACTURES, DISLOCATIONS & SPRAINS,” 


price, 
_... Charge my account, 


Address 
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in the Service of Medicine 


IS, the motivating force of Searle develop- 

ment, is given its full expression in the 

completion of the new Searle Research and Manu- 
facturing Laboratories. 


In this modern structure the latest equipment 
and most extensive facilities are provided for the 
investigation and development of important and 
effective therapeutic agents. 

To the American physician, whose support of the 
Searle ideal has contributed to this accomplishment, 
these laboratories are respectfully dedicated. 


6-p-SEARLE eco. 


ETHICAL PHARMACEUTICALS SINCE 1888 


CHICAGO 
New York Kansas City San Francisco 
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Annual Transactions of the American Association 
For the 


Study of Goiter 


1941 Transactions of The Boston Meeting 
Boston, Massachusetts 


These Transactions, published yearly, are accepted as THE STANDARD 
CURRENT REFERENCE BOOK ON GOITER. They give you complete 
timely coverage of the entire goiter field. 


Indispensable to every physician and surgeon immediately or remotely 
interested in the management and study of goiter. An attractive gold 
stamped, fabrikoid bound volume containing about 400 profusely illustrated 
pages. ON ADVANCE ORDER ONLY. Price $5.00. 


These Annual Transactions Will This Year Include the Following Authors: 


EMIL GOETSCH 


FRANK H. LAHEY W. O. THOMPSON 


| J. deJ. PEMBERTON HOWARD M. CLUTE J. H. MEANS 
Vv. E. CHESKY J. K. McGREGOR JOSEPH ©. AUB 
E. C. BARTELS J. LERMAN J. L. DeCOURCY 


D. D. BERLIN R. 8S. DINSMORE 
ip WILLARD BARTLETT, Jr. 
T. C. DAVISON Ss. L. GARGILL 
J. W. HENDRICK F. E. ROGERS 
A. ©. DAVIS Cc. R. SCHMIDT W. 8. WALSH 
W. L. M. KING S. HERTZ H. B. FRIEDGOOD 

R. WILLIAMS L. M. BELL G. B. KENT 

‘ F. W. PRESTON Cc. N. CARRAWAY RULON W. RAWSON 
A. W. BLAIN R. B. McKNIGHT J. H. HUTTON 
ELLIOTT C. CUTLER ASHER CHAPMAN GRACE D. STERNE 


The volume may be obtained through the Western Journal of Surgery, Publishing Com- 
pany, 548 Medical Arts Building, Portland, Oregon. 


To: 9-42 


WESTERN JOURNAL OF SURGERY PUBLISHING COMPANY 
548 Medical Arts Building 
Portland, Oregon 


Please place my order for one copy of the 1941 Transactions, at $5.00 per volume, for which 
check is enclosed (or) you may bill me when volume is shipped. 


Name M.D. 
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Brunschwig’s 


Chicago. 


We are elated that we are privileged 
to give to the medical profession the 
first comprehensive monograph on 
surgery of this formerly “sacred” 
organ, the pancreas, written by a man 
who has successfully invaded this field 
and thereby prolonged human life and 
alleviated human suffering. 


Although until just recently opera- 
tions on the pancreas were rare, re- 
peated demonstrations that partial 
pancreatectomies are generally feasible 
and do not entail undue risks inherent 
in the procedures themselves have 
stimulated a now rapidly developing 
interest. 


A direct contributor to this develop- 
ing interest by reason of his successful 
resection of the entire cancerous head 
of the pancreas together with prac- 


THE C. V. MOSBY COMPANY 
3525 Pine Blvd., St. Louis, Mo. 
Gentlemen: 
cloth, $7.50. 
--.-Attached is my check. 


Dr. 


“SURGERY of PANCREATIC TUMORS” 


By ALEXANDER BRUNSCHWIG, Professor of Surgery, University of 
416 pages, 123 illustrations, 1 color plate. 


Send me Brunschwig’s “SURGERY OF PANCREATIC TUMORS,” price, 


SURGERY 9 


THE FIRST COMPLETE 
MONOGRAPH ON THIS VITAL TOPIC 


PRICE, cloth, $7.50 


tically the entire duodenum in 1937, 
Dr. Brunschwig presents this volume 
in an effort to stimulate further work 
in surgery of the pancreas. 


“Surgery of Pancreatic Tumors’ rep- 
resents a summary of most of the 
recorded experiences in surgery of this 
type. Covered in the work are such 
topics as history, anatomy, physiology, 
experimental surgery of the pancreas, 
diagnostic procedures, pre- and _post- 
operative care, cysts, cystadenoma and 
cystadenocarcinoma, benign tumors, 
carcinoma, operative treatment of 
carcinoma, both palliative and radical, 
hyperinsulinism and islet cell tumors, 
their surgical treatment, sarcoma, 
secondary neoplasms, complications, 
irradiation therapy, and complicating 
pathology. Excellent illustrative ma- 
terial supplements the text. 


MJ 


-...Charge my account. 


Address 
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TRAUMATIC SURGERY of the JAWS 


Including First-Aid Treatment 


By KURT H. THOMA, D.M.D. 


Professor of Oral Surgery and Brackett, Professor of Oral Pathology, Harvard University 


312 pages, 6% x 9%4, with 282 illustrations including color plates. 
Durable Binding. Price, $6.00. 


Partial List of Contents 


Chapter I—First Aid Treatment: General Condition of the Patient; Stabilization 
of Fractured Bones; Treatment of Burns; Transportation; Hospitalization. 

Chapter II—Examination of the Patient: General Examination; Regional Examina- 
tion; Records and History. 

Chapter III—Treatment Planning: Operative Procedure; Anesthesia. 

Chapter IV—Facial and Oral Wounds: War Wounds. 

Chapter V—Traumatic Injuries of the Teeth: Physical Diagnosis of Injuries of the 
Teeth; Roentgen Diagnosis of Injuries of the Teeth; Treatment of Injuries of the 
Teeth. 

Chapter VI—Fractures of the Mandible: Surgical Anatomy; Classification; Clinical 
Diagnosis of Fractures of the Mandible Within the Dental Arch; Roentgen Diagnosis 
of Fractures of the Mandible Within the Dental Areh; Treatment of Fractures of 
the Mandible Within the Dental Arch; Clinical Diagnosis of Fractures of the 
Mandible Posterior to the Dental Arch; Roentgen Diagnosis of Fractures of the Man- 
dible Posterior to the Dental Arch; Treatment of Fractures of the Mandible Posterior 
to the Dental Arch; Clinical Diagnosis of Fractures in Edentulous Mandibles; Roent- 
gen Diagnosis of Fractures in Edentulous Mandibles; Treatment of Fractures of 
edentulous Mandibles. 
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oral surgeon the new procedures for the treatment of unusual cases. To this end, 
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era in the care of many jaw injuries. Skeletal fixation has revolutionized the prac- 
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great value. 
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prevent infection are of critical importance. 
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of Azochloramid in Infected Wounds” (Amer. Jour. Surg. Vol. 
XXI, No. 2, pp. 294-299) the author says: “Azochloramid will be 
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Azochloramid in the prevention and control of infection. 
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Half a Century of Research 
has gone into 


this single strand 


Time is a trickster. In the life of a planet an eon is as nothing. 
But, in the life of a man a minute can seem an eternity. 
The scientist can say: “It took more than a score of centuries 
to develop an adequate suture.”... But the future historian 
may observe: “As early as 1942, the researchers 
of the Ethicon laboratories evolved Tru-Gauging.” 
Tru-Gauging is an Ethicon process that gives unprecedented 
uniformity of gauge to surgical sutures, thus minimizing trauma, 


providing incomparable smoothness from end-to-end. 
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—how they are working 


Some are working, some are training, some are standing by. Cushioning 
war’s shocks, aiding our armed forces and civilians alike, adding a “heart” 
to a tough and hard-boiled fighting force. 

Three million volunteer workers, wise judgment, and War Department 
auditing squeeze 100 and one cents out of every War Fund dollar. 
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Puysictans’ prescriptions for Lilly products could not be 
filled in Oregon and Vermont, South Africa, and Brazil if 
test-tube methods were used in drug manufacture. Before 


a new compound can be made available for general use, 
the steps devised for preparation in the research laboratory 
must be adapted to large-scale production. This is a job for 
chemical engineers in the Lilly Pilot Plant. Here yields may 
be changed from milligrams to pounds but the final product 
must meet the original specifications so carefully worked 
out by the research chemist. 
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Original Communications 


TRENDS IN THE TREATMENT OF BURNS 
GROVER C. PenspertHy, M.D., Derrorr, Micu. 


T IS timely to discuss trends in the treatment of burns, especially in 
view of the need of such treatment created by the war. This is, in 
many respects, a different kind of war than World War I and, while 
casualties from many causes are to be expected, the number suffering 
from severe burns is bound to be much higher. Naval engagements 
closely associated with oil and gasoline as well as stores of explosives 
and other inflammable materials may be frequent. The mechanization 
of troops adds other burn hazards, even if flame throwers are not used. 
Tank warfare and air fighting also impose thermal hazards not usual 
in open infantry or trench warfare. 

Civilian populations may be subjected not only to the danger of fall- 
ing buildings and concussions, but also to fires. It is quite likely that, 
unlike other wars where pestilence or trauma from projectiles took the 
toll of lives, in this war thermal injuries will account for the greatest 
loss of life and limb. 

The history of burn therapy is interesting. The Chinese, about the 
sixth century B.c., treated burns by the use of strong infusions of tea. 
Hippocrates left four burn prescriptions to be used as liniments, with 
all but one containing some form of fat. Carron oil, which has been 
used by many in our generation, is similar to the mixture of lime water 
and oil advocated by Cerapion in the third century B.c. The many 
other forms of therapy advocated are too numerous to mention al- 
though reference should be made to ambrin, a mixture of paraffin and 
amber oil, no doubt an improvement on the melted paraffin advocated 
by Lawson Tait, in 1864. Ambrin was used during World War I and 
for some time thereafter. In fact, William Sherman of Pittsburgh is 
still a strong advocate of this type of local application. 


Presidential address, presented at the Second Annual Meeting of the Central 
Surgical Association, Chicago, Ill., Feb. 27 and 28. 1942. 
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At the Children’s Hospital of Michigan, my associates and I have 
been actively interested in this subject since the last war. The treat- 
ment of a burn, shortly after the last war, represented one of the most 
harrowing experiences, not only for the patient but for the surgeon 
as well. Raw, open, irritated, and painfully infected surfaces were the 
rule. Vaseline gauze, through which granulations grew, was painfully 
removed and painfully applied. Ambrin, used during the war period, 
gained recognition in civilian practice and to some extent alleviated 
the pain and suffering. The morale of the patient treated by either 
a moist dressing or vaseline gauze was difficult to maintain and no 
wonder, since the morale of the doctor was usually at its lowest ebb 
before he drove himself to the task. Such a state of affairs, while not 
always the same in detail, was similar in principle in all hospitals. 
The practice of the individual clinician or hospital was founded on 
routines dictated by experience and the results were assumed to be 
satisfactory. However, information gained from statistical studies 
showed the results to be far from gratifying. The morbidity was pro- 
longed and the mortality was as high as 30 to 40 per cent. 

It may be assumed at the outset that the ideal form of therapy is 
probably not at hand and there is much to be desired. The field for 
development is broad. The greatest modern advance in the treatment 
of burns was the introduction of the tannic acid treatment by David- 
son, in 1925. Wells has stated that, ‘‘the introduction of tannie acid 
by Davidson has revolutionized and, apparently for the first time in 
history, standardized the treatment of diffuse burns.’’ This contribu- 
tion has not only relieved suffering and saved lives, but has influenced 
and stimulated others in their research on thermal injuries. The year 
1925 marks an era, and we might with propriety think of the treat- 
ment of burns from a historic standpoint as the pre- or post-Davidson 
period. 

The pre-Davidson period was not necessarily a period of bad treat- 
ment but rather one of varying and unstandardized methods. The 
burns seen regularly by any one physician were not many, and the 
development of basic understanding as well as standardized methods 
was not readily established. 

As an evidence of the variations in treatment of the burned area I 
wish to recount some of my own experiences in the pre-Davidson period. 
In this period the mortality was high and the beginning of the post- 
Davidson period was ushered in by a marked drop in the mortality. 
In our series, shortly after World War I at the Children’s Hospital 
the treatment consisted of a great variety of local applications such as 
borie acid and saline moist dressings, ambrin, vaseline gauze, exsangui- 
nation and transfusion after the idea advanced by Robertson, picrie 
acid, scrubbing the burned area thoroughly with the patient anes- 
thetized, saline solution and soda bicarbonate baths, and even the ap- 
plication of a solution of novoeain. 
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Through all the pre-Davidson period the chief concern was that of 
treatment of the local burned area. Speculations and some experi- 
mental work were concerned with the cause of death but advance 
toward an understanding of the underlying pathologic processes in the 
burned patient was difficult. Not only did the advent of tannie acid 
treatment reduce the amount of suffering to the patient, but it freed 
the clinical investigator for further and more careful study of the 
patient. 

Blood chemical studies carried out in our patients at the Children’s 
Hospital led to the recognition that in severe burns the blood chlorides 
were lowered. As emphasized by Davidson this finding resulted in 
attempts to increase fluid intake, and while in many instances edema 
resulted from too vigorous introduction of saline solution, some ad- 
vantage was gained. A better understanding of the principles under- 
lying the control of dehydration as outlined by Coller and Maddock 
have permitted us to control this difficulty. Transfusions of whole 
blood have been given to most of our patients to control reduction in 
blood volume. While Cumin, in 1823, noted hemoconcentration in 
relation to severe burns, the work of Underhill and his associates dem- 
onstrated this fact conclusively. Recognition of this important fact 
in relation to burns has resulted in additional lowering of mortality 
since plasma has become available for combating hemoconcentration. 

While the introduction of tannic acid undoubtedly played an impor- 
tant role in advancing our understanding and treatment of changes in 
volume and composition of the blood resulting from burns, it also re- 
duced the incidence and severity of secondary infection. Infections did 
occur, however, and when confined beneath the tannic acid crust were 
likely to be more troublesome than otherwise. Failure to adhere to 
basic surgical procedures in the preparation of the burned area has 
led to adverse criticism of the tannic acid method used in the treat- 
ment of the diffuse burns seen in civil life. While careful cleansing 
of the surface and débridement before the application of tannic acid 
reduces the tendency to infection, it must not be expected to be perfect. 

Accordingly, the introduction of the sulfonamide compounds has been 
of great assistance in controlling, as well as combating, infection. Dur- 
ing the period 1939 to 1942, 266 patients classified as hospital cases 
with moderately severe or severe burns were treated and of this num- 
ber, it was deemed wise to administer one of the sulfonamide drugs 
to ninety-two patients. Fewer than ten patients had the drug applied 
loeally, the majority being treated orally or intravenously. Absorption 
from the burned area may be great, and we have been careful with 
the use of sulfonamides locally in extensive burns in small children. 
We have used sulfadiazine, sulfanilamide, and sulfathiazole locally, 
and feel the use in this manner has merit. For the control and main- 
tenance of adequate blood levels we have depended upon ora] admin- 
istration of the drug. 
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It is not our purpose to present statistics concerned with any one 
phase of the burn problem. We cannot refrain, however, from indi- 
eating again the general trend in our mortality statistics with ad- 
vances in treatment. While there is no doubt that our greatest de- 
crease in mortality came with the introduction of tannic acid, we wish 
to emphasize that it is not our belief that tannic acid in itself is the 
only important factor in the lowered mortality. Attention to surgical 
principles and general constitutional changes is also of prime impor- 
tance. We have not adhered strictly to the use of tannic acid at the 
Children’s Hospital but during the past several years we have used 
many other local applications, such as silver nitrate with tannic acid, 
triple dye, and gentian violet; saline baths and soaks; vaseline or sear- 
let red gauze; sulfadiazine in triethanolamine and sulfathiazole in an 
animal-fat base. 

The recognition of basic problems associated with burns has con- 
tributed to the steady march of progress as exemplified by the care of 
the burned patient. The need for control of changes in the constitu- 
ents of the blood as well as the recognition of the need for care in 
handling the burned surface and the control of infection seem obvious 
today. In the pre-Davidson period these principles were not so ob- 
vious. It may be quite possible that local treatment better than tannic 
acid will be introduced and that better methods of controlling hemo- 
concentration and infection may be found. 

It is not likely, however, that so great an impetus to the advance 


in the problem will come as that inaugurated by Davidson. At this 
time, because of warfare, we have need for intelligent treatment of 
burns. It is appropriate that we pay tribute to the memory of one 
from this central area who contributed so much to advance our concepts. 
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UTILIZATION OF PEDICLE SKIN GRAFTS IN CORRECTION OF 
CICATRICIAL ANAL STENOSIS 


WarREN H. Coie, M.D., Paut W. GREELEY, M.D., Cuitcaao, IL. 
(From the Department of Surgery, University of Illinois, College of Medicine) 


LTHOUGH in expert hands the results of treatment of imperforate 
anus in infancy is good, it is true, nevertheless, that in average 
hands the outcome is poor because of the formation of a stenosing scar 
at the anus. For the most part the poor results follow incomplete oper- 
ations in which the rectal pouch is not mobilized sufficiently to bring it 
down to the skin margin without tension. If there is tension on the 
suture line between the skin edge and rectal mucosa, the sutures fre- 
quently will cut through and the edge of the rectum will retract upward. 
This leaves a granulating area which produces a stricture after healing. 
In a few instances this stricture can be controlled by frequent dilatation, 
that is, two or three times per week for several weeks, and less often 
thereafter. On other occasions dilatation will be futile. 


When the opening is small, incontinence of a liquid type of stool re- 
sults. The stool becomes liquid through bowel adjustment, otherwise no 
expulsion of feces whatever would take place. Impaction usually is 
present and ean be felt as large, soft, compressible masses in the ab- 
domen; peristaltic waves are likewise common. Fistula into the urethra 
(in males) or vagina is common; less frequently, fistulas develop in the 
perineum adjacent to the anal opening. 

When the opening contracts down to a match-head size, as is apt to 
happen in imperfectly performed operations, or when dilatation has 
been neglected for the first few years of life, correction then becomes 
very difficult. In fact, Ladd and Gross remark that when this con- 
dition develops, resulting perhaps from a separation at the suture line, 
the resultant strictured zone ‘‘is almost impossible to cure by any subse- 
quent operative procedure.’’ In general, the success of dilatation varies 
in an inverse ratio with the age of the child, that is, it is more effective in 
infaney. 

It occurred to us that failure in the average operation for neglected 
stenosis of the anus was due to the fact that there was so much scar 
tissue that the amount of skin was insufficient at the point of repair. 
Numerous types of operations have been utilized in an attempt to cor- 
rect this condition. They are all of the plastic type. The more common 
ones consist of excision of the sear with undermining of skin flaps, or 
excision of the scar and mobilization of the terminal end of the rectal 


Presented at the Second Annual Meeting of the Central Surgical Association, Chi- 
cago, Ill, Feb. 27 and 28, 1942. 
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wall. On occasions when the stenosis is limited to a very narrow area 
of tissue, mobilization of the terminal rectum and the use of the White- 
head technique to bring it down, may suffice. A few years ago, Davison? 
reported the use of prepuce as a skin graft which he transplanted to the 
anus in an infant to cover the defect after an opening was made into 
the rectal pouch. Unfortunately, the child died before the final results 
of the operation could be determined. 


Fig. 1.—Note the stenosed opening which results from all punctures made for 
imperforate anus, and many well-performed operations. The dotted line represents 
the incision made to open the anus, making room for the skin graft; however, there 
first must be a flap outlined as in Fig. 2 


On the assumption that the chief difficulty in the usual type of plastic 
repair was due to an insufficient quantity of skin or mucosa, we decided 
to use a skin graft. Since a pedicled graft would have some soft tissue 
intervening between the grafted skin and the sear, we elected this type 
of transplant. 

As a preliminary step, a temporary colostomy (double-barreled, with- 
out tissue intervening) is made in the descending colon so that the 
anal surgery may be carried out in a clean operative field. After the 
colostomy is functioning well and the lower loop completely cleaned out 
by irrigation, the plastic reconstruction of a new anal opening can be 
started. 

About two weeks later, a pedicled flap of skin is elevated from the 
buttock lateral to the anal opening. This flap is designed so that it 
will be long enough to reach the anal defect without tension when it is 
transferred, wide enough to completely cover the defect and contain 
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sufficient subeutaneous fat in order to have viability insured. It is safer 
to have previously elevated and delayed this flap so that when it is 
transferred its circulation will be certain. At the next operation, two or 
three weeks later, an incision (see Fig. 1) is made from the stenosed anus 
posteriorly and upward to the rectal mucosa. This opening is dilated, 
leaving a V-shaped defect. The flap is then mobilized, is transferred 
to the anal defect, and secured to the cut edges of the mucosa (see 
Fig. 3). A plug of three per cent xeroform vaseline gauze is then 
placed in the rectum to exert a moderate amount of pressure against 
the end of the flap to guard against passive congestion. The donor site 
is temporarily covered with xeroform vaseline gauze and dry dressings. 
The wounds are dressed sufficiently often to insure surgical cleanliness 
and the flap is permitted to remain in this position for three weeks. 
The silk sutures either cut through and are extruded spontaneously or 
may be removed in approximately ten days. 


Fig. 2.—Two or three weeks after outlining a flap on the buttock, as illustrated, a 
second operation is performed in which the scar tissue at the stenosed anal opening 
is cut through posteriorly and the area dilated to make room for the skin graft, as 
shown in Fig. 3 


At the termination of three weeks the flap is divided and the free 
end of the distal portion is sutured to the skin at the anal outlet (see 
Fig. 4). The unused part of the flap (Fig. 4b) is then returned to the 
donor site and secured in place with interrupted cotton or silk sutures. 
The balance of the donor site (Fig. 4a) is permitted to fill in by second- 
ary intention although a split skin graft might be applied if the surgeon 
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prefers. The skin sutures are removed within seven to ten days, at which 
time all of the wounds are healed and the operation at the anus thereby 
completed. At any time after that, the temporary colostomy is closed 
by cutting the spur in a Mikulicz fashion and closing the roof at a con- 
venient time thereafter. 


The above procedure has introduced a segment of well-vascularized 
and elastic skin to replace the deficiency at the anal outlet. This will 
guard against subsequent contraction. 


Fig. 3.—The skin flap is mobilized and swung over to the midline anchoring the 
end to the edges of the defect freshly made by the incision posteriorly. 


We have operated upon two eases utilizing the above technique with 
very gratifying results. These two patients were girls, aged 15 and 14 
years, each with a history of having been born with an imperforate 
anus and having incontinence of liquid stools through the stenosed areas 
which could not be dilated to a size greater than that of a lead pencil. 
Each had a marked fecal impaction with huge masses palpable at several 
points in the abdomen and numerous visible peristaltic waves. In each 
case several days were required to eliminate the impaction. It was in- 
teresting to note that in each case there were so few fibers of the anal 
sphincter left that a definite muscle could not be identified. At first 
hand, a severe fecal incontinence might be expected, but it is well known 
that the internal sphincter alone is fairly effective in preventing incon- 
tinence, except when the stools are liquid. Neither of our patients has 
incontinence, although the first has been completed for such a short 
time (a few weeks) that it is difficult to predict permanent results. 
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However, it appears that the result in one (recent) case may be superior 
to the first since she is able to retain fairly large quantities of water (200 
to 300 ¢.c.) without spillage. 

Our experience with the first case casts doubt upon the amount of 
peristaltic function which may be regained. For a few weeks the pa- 
tient had an occasional voluntary stool requiring enemas once or twice 
a week. However, at the present time (eighteen months after closure of 
the colostomy) she has no stools except by enema. Whether she has made 
an improper attempt to develop a normal peristaltic mechanism through 
her neglect or improper instructions on our part, we cannot say. She 
has no incontinence whatever unless she has a diarrhea. However, 
mineral oil taken by mouth tends to leak out her rectum without control, 
and does not facilitate evacuation. In an attempt to encourage her to 
develop a normal stool habit we will try mild cathartics, hoping that 


Fig. 4.—Two or three weeks after transplanting the flap to the anal opening the 
flap is cut transversely, fixing the distal end with sutures to the anal defect and 
transplanting the proximal portion back to the original site. 


from their action, she may learn to develop a stool habit. It seems 
possible, however, that each patient was obstructed so long that the 
resultant redundancy of the colon (particularly of the sigmoid), present 
in each case, may act as a mechanical factor in preventing normal evac- 
uation. In addition to this possibility, it is conceivable that since each 
had gone for so many years without development of a normal peristaltic 
mechanism, it might not ever be recovered. This possibility suggests 
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that operation should be performed at a much earlier date than in our 
eases. However, we operated on each of our patients shortly after they 
applied to the dispensary for treatment. 


SUMMARY 


Patients with imperforate anus frequently develop such a severe 
stenosis, particularly following inadequate operation at birth, that the 
ordinary plastic procedure is unsuccessful. In an effort to treat these 
severe types, we have chosen to use a pedicle skin graft on the assump- 
tion that the chief cause of failure in the other plastic procedures was 
insufficiency in the amount of normal elastie skin. 

After doing.a preliminary and temporary colostomy of the descend- 
ing colon, we raised the pedicle flap from the buttock and transferred 
it into the raw area resulting from correction of the stenosis by incision. 
We recommend raising the flap at one operation and transplanting it 
two or three weeks later to insure good blood supply. In each of two 
cases, transplantation of a flap corrected the stenosis very satisfactorily. 
Incontinence does not result unless diarrhea is present. 
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THE EFFECT OF THE TOPICAL APPLICATION OF SEVERAL 
SUBSTANCES ON THE HEALING OF EXPERIMENTAL 
CUTANEOUS WOUNDS 


Brock E. Brusu, M.D., ANp Conrap R. Lam, M.D., Derrort, Micu. 
(From the Division of General Surgery of the Henry Ford Hospital) 


HERE have been many attempts to influence the healing of wounds 

by the use of medicinal agents. Most of these substances have been 
prepared for topical application, as ointments, irrigating solutions, or 
dusting powders. Others have been given orally or parenterally with 
the idea that the general condition of the organism might favorably 
affect the reparative process. With the latter method there has been 
some success; for example, it is generally accepted that vitamin C plays 
an important part in the formation of new fibrous tissue. On the other 
hand, although there is a long list of substances which have been recom- 
mended for local use to control infection and speed up epithelization in 
granulating wounds, the surgical literature contains no truly convincing 
reports. 

During a ten-year period beginning in 1916, Alexis Carrel and his 
associates published a number of papers on the subject of the healing of 
cutaneous wounds.'* It was found that noninfected wounds cicatrize 
according to a regular geometric curve, that the rate of healing is faster 
in larger wounds, and that wounds in older individuals heal slower. 
The early latent period was demonstrated, and it was shown that com- 
plete absence of irritation caused cessation of healing, while the irrita- 
tion accompanying minimal infection accelerated healing in Carrel’s 
experiments. 

About ten years ago, there was considerable interest in the role of 
sulfur in wound repair. In an article on the use of thiocresol, Reimann 
stated,° ‘‘The naturally occurring chemical radical SH— which stimulates 
mitosis has been discovered. Advantage is taken of the chemical group 
sulphydryl to stimulate the healing of wounds.’’ Neither of the two 
wounds described in this communication was entirely healed at the time 
of the report. Other encouraging clinical reports followed.» 7 Recently, 
the use of a proprietary containing sulphydryl has been advocated for 
the treatment of burns.* 

Thiocresol was also investigated in an impartial manner by Smelo,° 
who in 1936 reviewed the literature on the effect of local agents in wound 
healing and reported the results of his experiments on sixteen patients. 
He stressed the fact that most clinical studies have been inadequately 
controlled and the results probably have been assessed incorrectly by 
enthusiastic writers. He investigated a number of agents during 177 
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periods of observation on the sixteen patients with granulating wounds 
in which there was delayed healing. His list was as follows, (1) ad- 
mittedly inert agents: petrolatum gauze, physiologic saline solution, 
and dry gauze dressing; (2) antiseptic agents: merthiolate, merthiolate 
ointment, mercurochrome, zine peroxide paste, and a paste consisting 
of zine oxide, acacia, and glycerin; (3) presumably stimulating agents: 
thiocresol in solution and in ointment, irradiated petrolatum, allantoin, 
peruvian balsam, and ultraviolet radiation. He concluded that the re- 
pair process was not significantly altered by any of these agents. 

Anderson’’ conducted a similar investigation of the effect of a num- 
ber of local antiseptics on infected wounds. The following topical 
agents were used: Dry gauze dressings, moist saline dressings, aleohol 
dressings, iodoform gauze, azochloramide, merthiolate, catadyne silver, 
Dakin’s solution, and zine peroxide cream. He found that these mate- 
rials had little or no beneficial effect upon the healing of infected 
wounds, except in the case of zine peroxide, which favorably affected 
special cases. These agents did not appear to retard healing by irri- 
tation of tissue cells. He suggested that less attention be given to the 
selection of a local antiseptic agent and more consideration be given 
to the problem of increasing local tissue immunity and fostering the 
removal of necrotic tissue by mechanical and chemical débridement. 

The possibility that embryonic tissue might contain a hormone or 
enzyme which would accelerate wound healing has been investigated. 
Carrel’s group used an embryonic tissue extract in their tissue culture 
experiments,'' but later found that the growing tissue utilized the em- 
bryo extract only as a source of nitrogen, and that proteoses obtained 
by the peptic digestion of fibrin produced a more abundant multiplica- 
tion of fibroblasts.‘* Satisfactory growth-sustaining proteoses were also 
obtained from egg white, rabbit brain, and Witte’s peptone. 

Waugh" investigated an embryonic extract bearing the name of ‘‘epi- 
cutan,’’ which was made by Albert Fischer of Copenhagen. Four 
patients were treated for chronic granulating wounds with encouraging 
results. It is obvious that such a series is too small from which to draw 
conclusions with regard to wound healing. 

The experiments reported in this paper were undertaken at the sug- 
gestion of Dr. Alexis Carrel and Dr. Roy D. McClure. It was planned 
to test the effect of several concentrations of a chloramine paste as well 
as an embryonic material. The latter was never received for study 
because Dr. Carrel found himself in Occupied France and his associate, 
who was interested in this particular material, lost his life in a Channel 
crossing. 

Since the experimental method used in the chloramine paste experi- 
ments seemed to be simple and effective, a number of other agents were 
tested. Two of these were ‘‘stand-bys’’ on the surgical dressing ear- 
riages and others were substances which have been recommended recently 
for the treatment of wounds. In all, ten substances were tested: 1 
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per cent chloramine paste, 1.5 per cent chloramine paste, 3 per cent 
chloramine paste, scarlet red ointment, peruvian balsam, urea crystals, 
glycerin, 2 per cent pectin solution, commercial vitamins A and D oint- 
ment, and chlorophyll ointment. 


EXPERIMENTAL METHOD 


The experimental method was essentially that used by Carrel and his 
associates in their numerous investigations on the healing of cutaneous 
wounds. Each substance was tested on twelve guinea pigs. Under 
ether anesthesia, the abdomen was shaved, prepared with an antiseptic 
solution (hexyl-chloro-m-cresol'), and two cutaneous defects were made, 
one being on each side of the midline. The wound on the animal’s left 
side was consistently used as the test wound and the other served as a 
control. The wounds were approximately the same size and were usually 
about the size of a dime (Fig. 1). However, in such an experiment, it 
is unnecessary for the wounds to be exactly the same size, since there 
is a strong tendency for wounds in the same individual to heal in the 
same period of time, even if there is difference in size (Carrel’s law). 


Fig. 1.—Showing the two wounds made on the abdominal wall of guinea pig. 


Immediately after the wounds were made, they were ouflined on 
sterile cellophane to record the size, after which the substance to be 
tested was placed on the appropriate wound. Small sterile gauze dress- 
ings were then placed on each wound and held in place by adhesive tape 
which passed entirely around the animal’s body. Such a dressing al- 
most invariably remained in place until the time of the change of 
dressing. The wounds were dressed every two days, at which time 
more of the substance to be tested was applied and tracings of the 
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wound areas were made. The cellophane tracings were transferred to 
white paper for a permanent record (Fig. 2). In some instances, the 
areas were computed by means of a planimeter which indicates the 
areas of irregular figures by a tracing of the perimeter (Fig. 3). From 
the values thus obtained, graphs of healing could be constructed (Figs. 
4, 5, and 6). 
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Fig. 2.—Typical record of the healing of wounds in one animal; the left side was 
treated with glycerin every two days, with no effect on the healing time. 


In these experiments, no attempt was made to evaluate the effect of 
the age of the animals or the nutritional state. They were fed the 
stock laboratory diet. Presumably each animal served as his own con- 
trol, although the possibility of absorption from one wound having an 
effect on the control wound is admitted. 


It would serve no useful purpose to present all of the data on the 
healing of these experimental wounds. A typical experiment on twelve 
animals is represented in the results obtained when 1 per cent chlora- 
mine paste was applied to the test wound (Table I). 


In Table I, it is indicated that healing was apparently accelerated in 
one animal, unaffected in eight, and delayed in three. It will be noted 
that where there was a difference in the healing time, it was never more 
than the two-day dressing period. Actually, therefore, the difference 
was somewhere between zero and two days. Hence, in evaluating the 
effect of this chloramine paste for inclusion in Table IT, the summary 
column indicates that this material had no effect. 
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TABLE I 


1 Per CENT CHLORAMINE PASTE IN TWELVE ANIMALS 
(Days REQUIRED FOR HEALING) 


CONTROL WOUND TEST WOUND 
(DAYS) (DAYS) 

Hastened 14 12 

Unchanged 16 16 
16 16 
18 18 
16 16 
12 12 
16 16 
12 12 
16 16 


Delayed 16 18 
10 12 
10 13 


HEALING 


TABLE IT 


SHOWING NUMBER OF ANIMALS IN WHICH HEALING WAS HASTENED, UNAFFECTED, 
OR DELAYED, WITH SUMMARY 


MATERIAL TESTED HASTENED NO EFFECT DELAYED SUMMARY 


1% chloramine paste No effect 
1.5% chloramine paste Delayed (?) 
3% chloramine paste Delayed 
Scarlet red No effect 
Peruvian balsam No effect 
Urea crystals Delayed 
Glycerin No effect 
Pectin solution No effect 
Vitamins A and D ointment No effect 
Chlorophyll ointment No effect 


ORF 


COMMENT ON THE TEN SUBSTANCES TESTED 


The experiments show that of the three concentrations of chloramine 
paste* tried, the 1 per cent variety does not inhibit wound healing, the 
1.5 per cent variety has a slight inhibitory effect, while the 3 per cent 
strength has an appreciable delaying action (eight out of twelve ani- 
mals). 

The chief ingredient in scarlet red ointment is a dye, amino-azotoluene 
azobetanaphthol. Bettman’ stated, ‘‘Scarlet red ointment ... . is 
definitely stimulating to the epithelium and promotes its growth.’’ The 
ointment had no effect on the healing of wounds in these experiments. 
Peruvian balsam is another substance which occupies a place on many 
surgical dressing carriages. No beneficial effect was demonstrated in 
this study of noninfected wounds. 

A few years ago, there was a wave of enthusiasm for the use of urea 
solutions in the treatment of open wounds.’® We have not seen a report 
of experiments to determine the effect on wound healing. We tried the 
effect of sprinkling urea crystals on the cutaneous wounds in guinea 


*The three chloramine pastes were furnished for investigational purposes by Dr. 
A. H. Ebeling and Dr. R. W. G. Wyckoff of the Lederle Laboratories, Inc. 
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pigs. The control wounds healed in 10 to 14 days (average 12.3 days) 
while healing on the treated side was delayed in all animals (Fig. 7). 
In nine animals, healing was complete in an average of 20.6 days, and 
in three animals, the wounds were not healed at the end of a thirty-day 
period. Two of the latter wounds became grossly infected. 


Fig. 3.—Polar planimeter, for determining the area of nongeometric figures. (Instru- 
ment purchased from Keufel and Esser, New York.) 
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Fig. 4.—Graph of healing of two wounds of unequal size, illustrating Carrel’s law 
pe wounds of different size in the same animal tend to heal in the same period of 
me. 


Glycerin has been recommended for topical application to various 
wounds, including burns, by a number of authors, the latest of whom is 
Smith.’* He believed that the osmotic action of glycerin contributed to 
wound healing by reducing edema through its dehydrating effect. In 
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our twelve experiments, healing was delayed four times, twice by four 
days or more, and infection developed in one of the treated wounds. 
Tompkins and his associates'* advised the use of pectin solution for 
infected wounds. They treated seventy-five cases with chronic wounds, 
such as deeubitus and trophic ulcers, or operative wounds with drainage 
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Fig. 5.—Usual result when substances are applied to a wound: no effect; wound on 
left treated with glycerin. 
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Fig. 6.—Graph of wound healing when urea crystals were applied to the treated 
wound; healing was delayed eight days. 


or secondary infection. They felt that the results exceeded the usual 
expectations, and emphasized that suppuration seemed to be minimized 
and that granulation tissue grew abundantly. They made no observa- 
tions on the effect of pectin on noninfected wounds. In our experi- 
ments, pectin had no significant effect on wound healing, although it 
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. was noted that the granulation tissue appeared more than usually clean 
and healthy. 

There are numerous articles advising the use of vitamin preparations 
to stimulate epithelization. For example, Hardin’ stated, ‘‘ As a wound 
dressing, it (cod liver oil) possesses a unique stimulating effect on gran- 
ulation and epithelization. This results in rapid regeneration of tissue 
defects. The stimulating effect is probably due to its vitamin A and D 
content ... . it is concluded that commercial ointments are superior 
to homemade preparations.’’ Abramowitz?® stated, ‘‘When applied lo- 
cally in an ointment base, the natural vitamins A and D stimulate wound 
healing, especially epithelization.’’ Reference to Table II shows that 
in our experiments a commercial vitamin A and D ointment* had no 
effect on the healing time of the noninfected wounds in these presumably 
healthy animals. It is possible that in the presence of avitaminosis, such 
a preparation might exert a specific effect. 


Fig. 7.—Photograph of abdomen of guinea pig showing effect of urea crystals: treated 
wound on left unhealed, control wound healed, scar hardly visible. 


Gruskin*! reported on the clinical use of chlorophyll in a wide variety 
of infections, ranging from sinusitis and pyorrhea to subacute bacterial 
endocarditis. It was hinted that ‘‘there is a stimulating effect upon 
the growth of supportive connective tissue cells and the development 
of granulation tissue. Similarly, because of this cell activity, it seems 
logical to believe that there develops an effective barrier to bacterial 
invasion.’’ It had not been determined whether chlorophyll applied 
locally would have an effect on epithelization. A chlorophyll ointment 
consisting of 1 Gm. of oil-soluble chlorophyllt in 28 Gm. of lanolin 


*Supplied by the White Laboratories, Inc., Newark, N. J. 


+The chlorophyll was obtained from the American Chlorophyll Company through 
the courtesy of Dr. E. J. Miller of the Experiment Station of Michigan State College. 
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was prepared. The chlorophyll was presumed to have the formula 
C,;H;,0,N,Mg. In Table II, it is seen that although there was apparent 
acceleration of healing in four animals, seven showed no effect and in 
one there was apparent delay. Further experiments using other forms 
of chlorophyll are planned. 

SUMMARY 


Ten medicinal agents were applied locally to small wounds in guinea 
pigs and the healing time compared with control wounds in the same 
animals. These ten materials were: three concentrations of chloramine 
paste, scarlet red ointment, peruvian balsam, urea crystals, glycerin, 
pectin solution, commercial vitamin A and D ointment, and chlorophyll 
ointment. Of the substances tried, none was found which consistently 
exerted an accelerating effect on wound healing under the conditions 
of the experiment. Urea crystals and 3 per cent chloramine paste were 
definitely inhibitory. 
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CLINICAL EXPERIENCES WITH THE McVAY HERNIOTOMY 


ONE HUNDRED AND THIRTY-ONE PERSONAL CASES 


Henry N. Harkins, M.D., Po.D., D. Emerick Szmacyi, M.S., M.D., 
Brock E. Brusu, M.S., M.D., Aanp Ray WiuuiaMs, M.D., Derrorr, MIcH. 
(From the Division of General Surgery, Henry Ford Hospital) 


OST surgeons treating hernias will agree to the following two 

premises: (1) The three main types of groin hernia are best 
treated by different varieties of surgical procedure. (2) In the repair 
of inguinal hernias at least one layer should be sutured to Poupart’s 
ligament. 

The present paper offers a technique that defies both of these precepts. 
An identical technique is used for all of the groin hernias and no layer 
is sutured to Poupart’s ligament. 

The field of hernial surgery is receiving increased attention of late 
because of the necessities of military and industrial fitness during the 
present national emergency. The number of operative procedures ad- 
vised for hernial repair indicates the relative inadequacy of most of them 
in preventing recurrences. This paper discusses the use of a method 
of repair advised by Lotheisen (1898), and others, for use in femoral 
hernias and recently modified by MeVay (1938-1941) for use in inguinal 
hernias as well. The series discussed includes 131 hernias operated upon 
by the senior author (H.N.H.) or his assistants, during the period April 
23, 1940, to August 31, 1941. Of the 131 hernias, 80 were operated upon 
by the senior author personally. The method has been used for all types 
of groin hernias including indirect inguinal, direct inguinal, femoral, 
and simple incarcerated, strangulated, or recurrent varieties of sev- 
eral of these anatomic types. The method may be called the Lotheisen- 
MeVay, but since the former writer used it essentially for femoral 
hernias, we prefer to call it simply the MeVay repair. 


THE LOTHEISEN OPERATION FOR FEMORAL HERNIA 


Several writers have discussed the use of a closure for femoral hernias 
which involves (1) an inguinal approach, and (2) suture of the con- 
joined tendon or an adjacent structure to Cooper’s ligament. The utili- 
zation of Cooper’s ligament in place of Poupart’s ligament is the essen- 
tial feature of the operation. 

Lotheisen (1898).—This author cited unpublished experiences of 
Narath with this procedure which he himself first used in a case of 
recurrent inguinal hernia. Lotheisen used the technique in twelve cases 
of femoral hernia with no recurrences, the longest period of observation 
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being one year. His method involved an exposure of Cooper’s ligament 
by retracting the femoral vessels slightly laterally. He then sutured 
the muscular edge of the internal oblique to Cooper’s ligament with four 
to five heavy silk stitches. Lotheisen refers to this step of the procedure, 
as follows, ‘‘So kommt der schwerigste Akt, das Durehziehen durch das 
Lig. Cooperi.’’ 

The external oblique fascia was then closed over the cord, after which 
the superficial tissues were brought together. 

Fischer (1919).—Stating that he had learned the operation from 
Kammerer, who was apparently one of the first proponents of the 
Lotheisen operation in the United States, Fischer stated that he had 
treated thirty-seven instances of femoral hernia in this manner with no 
recurrences. In his technique he breaks down Hesselbach’s triangle to 
expose Cooper’s ligament. The conjoined tendon is then sutured to the 
ligament and the external oblique closed over the cord in the manner 
of a Bassini-MeVay operation. 

Groves (1923).—This British author used a modified Lotheisen pro- 
cedure in the treatment of twenty-one cases of femoral hernia during 
the previous ten-year period. The series included twenty women and 
one man, the ages varying from 23 to 73 years, and in nine eases the 
operation was necessitated by strangulation. No recurrences were re- 
ported. In his operation, Groves splits Poupart’s ligament and then 
has ready visibility so that the conjoined tendon may be sutured to 
Cooper’s ligament from the pubic spine laterally to the femoral vessels. 

Stetten (1923)—This New York surgeon also used the Lotheisen 
technique through an inguinal incision for femoral hernia. After draw- 
ing the femoral sae into the inguinal canal it is inverted and ‘‘the 
typical suture of the edge of the conjoined tendon to Cooper’s liga- 
ment, covering the iliopectineal line, is made as close to the femoral 
vein as can be safely done, even angulating it a trifle.’’ He began 
suturing this layer at the medial angle, but advised against tying the 
sutures, ‘‘of which three or four are needed, until all are placed, as 
otherwise one has difficulty in placing the most lateral suture next to 
the vein.’? We ean agree with these statements most heartily, but 
believe that the difficulty can best be overcome by placing the most 
lateral suture first. 

Andrews (1924).—Working in Chicago, Andrews used the Lotheisen 
technique to approximate the conjoined tendon and Cooper’s ligament 
with Kangaroo tendon in one ease of large femoral hernia. 

Keynes (1927).—This British surgeon pointed out that in the treat- 
ment of femoral hernia, suture of the Moschcowitz type may not last, 
‘‘neither can it be supposed that an approximation of two tense strue- 
tures such as the inguinal ligament, or the ligament of Astley Cooper, 
can be permanently maintained.’’ Keynes differed from MeVay in 
that he believed that ‘‘the lower edge of the internal oblique, being 
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muscular, not aponeurotic, comes down without much tension,’’ where- 
as we never sew red muscle and use only fascia. In a six-year period, 
125 cases at St. Bartholomew’s Hospital were treated by suturing this 
muscular edge to Cooper’s ligament, with only three known recur- 
rences. In twenty-one additional cases, Keynes turned down a rather 
large semicircular flap fromthe internal oblique layer of the rectus 
sheath. This was turned at an angle of almost 270 degrees and sutured 
to Cooper’s ligament from the pubie spine as far laterally as the 
femoral vessels. Speaking of the application of this second modified 
method to femoral hernia, Keynes stated, ‘‘I believe it to be theoreti- 
cally the best operation for all cases,’’ but practically, in simple cases 
he merely sutured the internal oblique muscle itself to Cooper’s liga- 
ment. Fitzmaurice-Kelly (1927), in a letter, opposed Keynes’ ideas 
and preferred a Moscheowitz type of procedure. 

Dickson (1936).—Stating that ‘‘of all the operations previously pro- 
posed for the closure of femoral hernia, the Lotheisen technique comes 
the nearest to fulfilling the requirements of the anatomical and surgical 
principles involved,’’ Dickson used a modification of the operation. In 
his own method he sutured only the transversalis fascia rather than 
the entire conjoined tendon to Cooper’s ligament. Dickson used this 
operation for femoral hernia only. 

McVay (1938 to 1941).—As a result of his anatomic dissections per- 
formed at Northwestern University with Anson (1938 to 1940), this 
author (1939) pointed out that while practically all hernial repairs are 
based on the theory that the internal oblique and transversalis fibers 
normally insert into the inguinal ligament, this is not really true. He 
concluded: ‘‘The lowermost fibers of the internal oblique and trans- 
versus abdominis muscles do not attach to the inguinal ligament, but 
insert into the fibrous covering of the pubie pecten, the ligamentum 
pubicum superius (ligament of Cooper).’’ MeVay advised, therefore, 
suturing of the inferior aponeuroses of the transversus abdominis and 
internal oblique to Cooper’s ligament. While McVay was not the first 
to describe this operation, most previous writers used it only in the 
repair of femoral hernias. MeVay broadened its use and by a careful 
dissection of the inguinal region of over 300 cadavers, has placed the 
operation on a sound scientific basis. This is our reason for referring to 
the procedure as the MeVay herniotomy. 

Goinard (1939).—This French writer used the technique for inguinal 
hernias. During the three years preceding his report he treated fifteen 
inguinal hernias, six of them recurrent, by suturing the conjoined ten- 
don to Cooper’s ligament. Goinard called attention to the solidity of 
the repair as determined by palpation in the wound after the deep 
layer of sutures had been placed. 

McClure and Fallis (1939).—These authors also used the Lotheisen 
type of repair in about one-third of their series of ninety femoral 
hernias. 
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Amendola (1941).—In an unpublished report, this author stated that 
he oceasionally sutured the transversalis fascia to Cooper’s ligament for 
repair of inguinal hernias. 

Neuhof (1942).—In a recently published report, this author made the 
same recommendation as Amendola (1941). 


Fig. 1.—Dissection of female pelvis to show Cooper’s ligament in case of femoral 
hernia. (From Seelig and Tuholske: Surg., Gynec. & Obst. 18: 57, 1914.) 


COOPER’S LIGAMENT (LIGAMENTUM PUBICUM SUPERIUS) 


Fig. 1 is taken from the article of Seelig and Tuholske (1914) and 
represents a special dissection which they made to correct the previous 
lack of knowledge concerning Cooper’s ligament. They stated, ‘‘It is 
equally unfortunate that probably the most important structure utilized 
in the closure of the femoral ring, namely, Cooper’s ligament, is not 
only not pictured in any of the anatomies, but also is not adequately 
described in most of them.’’ Cooper’s ligament was first described by 
Sir Astley Cooper (1804) when he cited the os pubis as being 
‘‘eovered by a ligamentous expansion, which forms a remarkably strong 
production above the linea iliopectinea, extending from the tuberosity 
of the pubis outward, and projecting from the bone over that line.’’ 
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Seelig and Tuholske pointed out the inadequacy of even this classical 
definition. Briefly, the fascial bundle at the upper edge of the ramus 
of the pubis is Cooper’s ligament. 


TECHNIQUE 


General Principles.—In general, we prefer not to do elective herniot- 
omies in the winter months, but do not make this a hard and fast rule. 
Spinal anesthesia, silk technique with interrupted sutures throughout 
(except for purse-string sutures), skin preparation with 3.5 per cent 
iodine, and return to manual labor in from five to six weeks after opera- 
tion are elements in the procedure. The use of silk is justified by the 
fact that there was not a single instance in the entire series of 131 
MeVay herniotomies in which any subcutaneous silk was extruded. 
The technique may be divided into ten steps. The time required for 
the operation is no greater than for a conventional repair. 

1. Exposure of the cord and opening of the indirect sac. A skin in- 
cision is made from 1 em. medial to the anterosuperior iliac spine to 
over the pubic spine exposing the external oblique aponeurosis. The 
external ring is exposed and the external oblique aponeurosis split in 
the direction of its fibers even with the upper border of the ring. This 
splitting is best begun 3 em. from the ring with the knife. The split is 
then extended laterally and upward with scissors, and then more ecare- 
fully downward in the direction of the external ring after meticulously 
peeling away the ilio-inguinal nerve which is often adherent to the 
under surface of the external oblique aponeurosis. When it is cut, this 
accident usually occurs near the external ring and may be prevented 
by approaching the latter from the lateral side. The cord and sur- 
rounding structures are then separated from the lower leaf of the ex- 
ternal oblique aponeurosis and Poupart’s ligament, then from the re- 
gion of the pubie spine and conjoined tendon so that finally the cord is 
freed entirely except at both ends. The indirect sac, which is always 
present even in normal individuals, is located upward and medialward 
from the internal ring and is then opened not only in indirect and com- 
bined types of hernias, but also in simple direct or femoral hernias. 
If the indirect sac is long it is bisected, after careful separation from 
the cord, near the internal ring. The distal segment is usually left un- 
disturbed and rarely causes trouble, but if easily separated, is removed. 
The proximal segment is grasped with Halsted clamps at points around 
the circumference of the internal ring. 

2. Exploration. The large number of small femoral or direct hernias 
that ‘‘recur’’ after an indirect inguinal herniotomy is in many instances 
testimony against the inaccuracy of the diagnosis, rather than the in- 
competency of the procedure. It is indeed surprising how few surgeons 
will place an index finger into the abdomen through an indirect sae for 
purposes of exploration of the femoral ring and Hesselbach’s triangle, 
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even though the sac lies open before them. We believe that this is an 
essential feature of all herniotomy repairs. 

3. Hoguet maneuver. If a direct weakness or sac exists, we then 
transpose it laterally to the inferior epigastric vessels by the technique 
of Hoguet (1920), which has since been popularized by Fallis (1938). 
Thus, the direct and indirect sacs are converted into one. This step 
may be described in Hoguet’s own words, as follows, ‘‘By traction out- 
ward on the indirect sae, all of the peritoneum of the direct sac may 
be pulled external to the vessels and the two sacs converted into one. 
An indirect sae can always be found in these cases, although it may be 
very small.’’ The same procedure may be used to convert a femoral 
sac into an indirect sac, as used by McClure and Fallis (1939). In 
some instances, all three sacs may be converted into a single indirect 
sae which can always be dealt with as described in Step 4. 

4. Internal purse-string closure of indirect sac. The indirect sae, 
whether it be simple or enlarged by the conversion of direct and fem- 
oral saes, is then closed with an internal purse-string suture of No. 5 
heavy silk. Many bites are taken so as to inelude all crevices and the 
suture is placed with a round noneutting needle as high as possible. 

5. Plastic on the internal ring. When the purse-string suture is cut 
and the peritoneum snaps back, the defect in the transversalis fascia 
at the internal ring is seen to be quite large in many instances. The 
fascia is grasped with Allis clamps at numerous points around the 
internal ring above and medially as far as the inferior epigastric ves- 
sels but not inferior to the cord and a second purse-string suture of 
heavy silk placed in the transversalis fascia. This makes a snug fit 
around the cord. (The purse string itself does not surround the cord.) 

6. Relaxation of the internal oblique. The inner layer of the anterior 
rectus fascia is routinely split for a distance of about three inches from 
a point 114 em. above the pubie spine upward and lateralward. This 
is done almost exactly as described by Rienhoff (1940) and as shown 
in Figs. 2 and 3. The external oblique is lifted up by the assistant and 
the internal oblique cut just lateral to the junction of the two to form 
the linea alba. The rectus and pyramidalis muscles are exposed. The 
iliohypogastrie and adjoining nerves and vessels which enter the rectus 
muscle through the internal obligue aponeurosis at this point can be 
avoided easily. This relaxation allows the internal oblique and at- 
tached transversalis fascias to be pulled down for the subsequent re- 
pair without tension. 

7. McVay sutures. The ‘‘red’’ muscle of the internal oblique is en- 
tirely disregarded and even may be excised for convenience where it 
overlies the conjoined tendon. Usually it is elevated with a small re- 
tractor and the conjoined tendon located with a gauze (Kiittner) dis- 
sector. If the transversalis fascia alone appears strong enough, it 
alone is used for the upper leaf of the repair. If it is not adequate, 
one must go higher and include the internal oblique aponeurosis. In 
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Seelig and Tuholske pointed out the inadequacy of even this classical 
definition. Briefly, the fascial bundle at the upper edge of the ramus 
of the pubis is Cooper’s ligament. 


TECHNIQUE 


General Principles.—In general, we prefer not to do elective herniot- 
omies in the winter months, but do not make this a hard and fast rule. 
Spinal anesthesia, silk technique with interrupted sutures throughout 
(except for purse-string sutures), skin preparation with 3.5 per cent 
iodine, and return to manual labor in from five to six weeks after opera- 
tion are elements in the procedure. The use of silk is justified by the 
fact that there was not a single instance in the entire series of 131 
McVay herniotomies in which any subcutaneous silk was extruded. 
The technique may be divided into ten steps. The time required for 
the operation is no greater than for a conventional repair. 

1. Exposure of the cord and opening of the indirect sac. A skin in- 
cision is made from 1 em. medial to the anterosuperior iliac spine to 
over the pubic spine exposing the external oblique aponeurosis. The 
external ring is exposed and the external oblique aponeurosis split in 
the direction of its fibers even with the upper border of the ring. This 
splitting is best begun 3 em. from the ring with the knife. The split is 
then extended laterally and upward with scissors, and then more care- 
fully downward in the direction of the external ring after meticulously 
peeling away the ilio-inguinal nerve which is often adherent to the 
under surface of the external oblique aponeurosis. When it is cut, this 
accident usually occurs near the external ring and may be prevented 
by approaching the latter from the lateral side. The cord and sur- 
rounding structures are then separated from the lower leaf of the ex- 
ternal oblique aponeurosis and Poupart’s ligament, then from the re- 
gion of the pubic spine and conjoined tendon so that finally the cord is 
freed entirely except at both ends. The indirect sac, which is always 
present even in normal individuals, is located upward and medialward 
from the internal ring and is then opened not only in indirect and com- 
bined types of hernias, but also in simple direct or femoral hernias. 
If the indirect sac is long it is bisected, after careful separation from 
the cord, near the internal ring. The distal segment is usually left un- 
disturbed and rarely causes trouble, but if easily separated, is removed. 
The proximal segment is grasped with Halsted clamps at points around 
the circumference of the internal ring. 

2. Exploration. The large number of small femoral or direct hernias 
that ‘‘recur’’ after an indirect inguinal herniotomy is in many instances 
testimony against the inaccuracy of the diagnosis, rather than the in- 
competency of the procedure. It is indeed surprising how few surgeons 
will place an index finger into the abdomen through an indirect sae for 
purposes of exploration of the femoral ring and Hesselbach’s triangle, 
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even though the sac lies open before them. We believe that this is an 
essential feature of all herniotomy repairs. 

3. Hoguet maneuver. If a direct weakness or sae exists, we then 
transpose it laterally to the inferior epigastric vessels by the technique 
of Hoguet (1920), which has since been popularized by Fallis (1938). 
Thus, the direct and indirect sacs are converted into one. This step 
may be described in Hoguet’s own words, as follows, ‘‘By traction out- 
ward on the indirect sac, all of the peritoneum of the direct sac may 
be pulled external to the vessels and the two sacs converted into one. 
An indirect sae can always be found in these cases, although it may be 
very small.’’ The same procedure may be used to convert a femoral 
sae into an indirect sac, as used by McClure and Fallis (1939). In 
some instances, all three sacs may be converted into a single indirect 
sae which can always be dealt with as described in Step 4. 

4. Internal purse-string closure of indirect sac. The indirect sae, 
whether it be simple or enlarged by the conversion of direct and fem- 
oral saes, is then closed with an internal purse-string suture of No. 5 
heavy silk. Many bites are taken so as to inelude all crevices and the 
suture is placed with a round noncutting needle as high as possible. 

5. Plastic on the internal ring. When the purse-string suture is cut 
and the peritoneum snaps back, the defect in the transversalis fascia 
at the internal ring is seen to be quite large in many instances. The 
fascia is grasped with Allis clamps at numerous points around the 
internal ring above and medially as far as the inferior epigastric ves- 
sels but not inferior to the cord and a second purse-string suture of 
heavy silk placed in the transversalis fascia. This makes a snug fit 
around the cord. (The purse string itself does not surround the cord.) 

6. Relaxation of the internal oblique. The inner layer of the anterior 
rectus fascia is routinely split for a distance of about three inches from 
a point 114 em. above the pubie spine upward and lateralward. This 
is done almost exactly as described by Rienhoff (1940) and as shown 
in Figs. 2 and 3. The external oblique is lifted up by the assistant and 
the internal oblique cut just lateral to the junction of the two to form 
the linea alba. The rectus and pyramidalis muscles are exposed. The 
iliohypogastrie and adjoining nerves and vessels which enter the rectus 
muscle through the internal obligue aponeurosis at this point can be 
avoided easily. This relaxation allows the internal oblique and at- 
tached transversalis fascias to be pulled down for the subsequent re- 
pair without tension. 

7. McVay sutures. The ‘‘red’’ muscle of the internal oblique is en- 
tirely disregarded and even may be excised for convenience where it 
overlies the conjoined tendon. Usually it is elevated with a small re- 
tractor and the conjoined tendon located with a gauze (Kiittner) dis- 
sector. If the transversalis fascia alone appears strong enough, it 
alone is used for the upper leaf of the repair. If it is not adequate, 
one must go higher and include the internal oblique aponeurosis. In 
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no case, however, should ‘‘red’’ muscle be used. The lower leaf is 
Cooper’s ligament. The left index finger is placed on the anterior 


ramus of the pubis near the spine and moved laterally along the crest 


until the femoral vessels are reached. This is usually about 5 em. 


lateral to the spine of the pubis. Since the finger is held in close con- 
tact with the bone, keeping the vessels lateral, and the first stitch is 


fof 

aponevrosis 
i sheath 


Inéision 


Fig. 2.—Relaxation of the internal oblique; preliminary exposure. We usually do 
the separation with blunt dissection and then cut through the internal oblique aponeu- 
rosis just lateral to where it joins the external oblique aponeurosis to form the 
linea alba. The iliohypogastric and other nerves and vessels to be avoided are not 
shown in the above illustration. (From Rienhoff: SurGEry 8: 333, 1940.) 


placed medial to the finger, there is little danger of damaging the 
vessels. The first stitch, thus, is usually 4 em. lateral to the pubie 
spine. Therefore, since the upper leaf is to be grabbed with the suture 
first, the needle goes through the transversalis fascia a corresponding 
distance of about 4 cm. from the pubic spine and then through the 
thick Cooper’s ligament on the upper border of the pubic ramus, locat- 
ing the ligament by feeling the bone with the needle. This stitch is 
then tied and the intervening gap between this point and the pubie 
spine closed with three or four similar sutures (see Fig. 4). These 
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sutures are a double strand of No. 5 heavy braided silk and are ap- 
plied on a round small curved Mayo needle with a Bland needle holder. 
The double strands are tied three times and then separated and the 
individual strands tied in pairs. In certain cases, because of the pres- 
ence of a lymph gland or doubt as to the position of the vein, the 
sutures are carried out only about halfway from the pubie spine to 
the femoral vessels. This procedure, which we eall a ‘‘partial Me- 
Vay,’’ was done only once by the senior author (H. N. H.) but fifteen 


aponeurosis Rectus sheath. _ 
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Fig. 3.—Relaxation of the internal oblique i — (From Rienhoff: SURGERY 8: 


times by another of us (D.E.S.). In such eases, the transversalis 
fascia lateral to the McVay closure is fastened to Poupart’s ligament. 
Except for the one case cited above, the senior author depends en- 
tirely on the plastic on the internal ring to close the latter, placing no 
deep sutures lateral to the McVay closure. 

8. Closure of the external oblique aponeurosis. In eighty instances 
this was done beneath the cord after the manner of the original Halsted 
procedure, while in the remaining fifty-one cases of hernia the cord 
was dropped into the space left by the McVay closure and the external 
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oblique aponeurosis closed over it in a typical Bassini manner. Fine 
No. 1 interrupted silk is used for this and the more superficial layers. 
These two variations denote what we call the Halsted I-McVay and 
Bassini-MeVay procedures. At first the senior author did all cases by 
the former, while during the past year he has done all cases but one 
by the Bassini-McVay procedure. There have been no recurrences by 
the latter method and one by the former. 

9. Closure of Scarpa’s fascia. Closure of Searpa’s fascia with small 
bites of the suture seems more anatomic and leaves less silk than does 
suture of the fat with large bites taken at random. The sutures are 
preferably placed so that the knot will be down. 


Fig. 4.—Diagrammatic representation of McVay sutures. We reflect the “red 
muscle” of the internal oblique upward and grasp the underlying transversalis (in 
some cases internal oblique) aponeuroses for the upper leaf of the repair. We also 
do not break down Hesselbach’s triangle in most cases so that the femoral vessels 
= Hg eee as they are here in this illustration. (From Stetten: Ann. Surg. 

+) 


10. Skin closure. This is best done with interrupted silk and end-on 
mattress sutures should be used for at least the lower third of the in- 
cision inside the hairline. 


MATERIAL 


Using the modified McVay or MceVay-Lotheisen technique described 
above, we have repaired 131 groin hernias in 109 patients during the 
period April 23, 1940, to August 31, 1941. Since August, 1941, the 
senior author has used this technique for all cases, whereas previously 
in the period covered by this report only the larger hernias were 
treated by the McVay method, a simple Bassini or original Halsted 
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being used for the smaller hernias. Thus, to some extent, the cases 
analyzed below represent a selected group of difficult hernias and di- 
rect hernias. 

Sex.—The predominance of males in our series, as shown in Table I, 
reflects the usual sex difference exaggerated by the industrial character 
of our clientele. 

TABLE I 


SEX 


NUMBER OF PATIENTS PERCENTAGE 
Male 107 98 
Female 2 2 


Total 109 100 


Age.—The youngest patient was a boy, aged 7 years, while the oldest 
was a man, aged 66 years. The ages of over 80 per cent of the patients 
in the series fall in the third, fourth, and fifth decades, that is, the ages 
of greatest physical activity, between 21 and 50, as shown in Table IT. 


TABLE II 


AGE 


AGE GROUP DECADE NUMBER OF HERNIAS PERCENTAGE 
1 1 1 
11 2 5 
21 3 12 
31 26 
41 43 
51 41 
61 3 


Occupation.—The majority of the patients, as seen in Table IIT, were 
engaged in hard labor. Practically invariably patients with unilateral 
hernias returned to work in five weeks, and those with bilateral and 
recurrent, in six weeks after operation. 


TABLE IIT 


OcCUPATION 


NUMBER OF PATIENTS ~ PERCENTAGE 


Hard labor 86 79 
Sedentary 23 21 


Side.—The right side was operated upon most often, as shown in 
Table IV, while in twenty-two instances a bilateral MeVay procedure 
was performed. This table refers to this type of operation only; in 
several instances other procedures were done on the other side which 
are not listed. In every such instance the McVay procedure was. per- 
formed on the side with the largest hernia. For technical reasons a 
left-sided MeVay operation is more difficult to perform than a similar 
operation on the right side. 
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TABLE IV 
SIDE 
NUMBER OF PATIENTS PERCENTAGE 
Right alone 55 50 
Left alone 32 29 


Bilateral 22 21 


Size of Hernia.—In the total list of 131 hernias, 55 were listed as 
large (sae 10 em. or over in its longest diameter), 55 as medium (sae 5 
to 10 em.), and 21 as small (sae less than 5 em.) (Table V). 

TABLE V 


S1zE OF HERNIAL Sac 


NUMBER OF HERNIAS PERCENTAGE 
Large 55 42 
Medium 55 42 
Small 21 16 


Classification.—As seen in Table VI, the proportion of the various 
types of hernia represented is approximately that found in an average 
series. The one exception to this statement is the large number of 
patients with direct inguinal weakness. This is partly because early 
in the series, when the MeVay procedure was still viewed somewhat as 
an experimental trial, it was used especially for direct hernias. Later, 


however, it was used in all cases and during the past six months the 


senior author (H. N.H.) has used no other type of repair. Another 
reason for the large number of direct hernias is that with routine in- 
spection of Hesselbach’s triangle with the gloved index finger from 
inside, we detect a large number of direct weaknesses that would other- 
wise go unnoticed. 

TABLE VI 


TYPES OF HERNIA REPRESENTED 


CLASSIFICATION NUMBER PERCENTAGE 
Simple indirect 40 30 
Simple direct 34 26 
Indirect + direct (saddlebag) 31 23 
Femoral + indirect 5 4 
Femoral + saddlebag 2 2 
Sliding 1 1 
Reeurrent direct 9 7 
Recurrent indirect 9 7 


Duration.—Because of increased surveillance of industrial workers, 
most of the hernias were operated upon early. Approximately 50 per 
cent were treated within six months of the onset of symptoms (Table 
VII). In many instances, however, where a short history was claimed, 
a congenital type of sac was found, indicating a longer duration. 


Anesthesia.—Most of the patients (93, or 85 per cent) received spinal 
anesthesia (spinocaine) as shown in Table VIII. The better relaxation 
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TABLE VII 
DURATION 
NUMBER OF HERNIAS PERCENTAGE 

1 day to 1 week 1 1 
1 week to 1 month 25 19 
1 month to 6 months 40 31 
6 months to 1 year 12 9 
1 year to 5 years 23 18 
More than 5 years 21 16 
Unknown or congenital 9 6 


produced by this method permits a much more accurate anatomic dis- 


section. 


Its only disadvantage is that the tissues are so loose that one 


is tempted to imbricate more than the actual tension of the muscles after 
the cessation of anesthesia will permit. 


TABLE VIII 
ANESTHETIC 
NUMBER OF PATIENTS PERCENTAGE 
Spinal 93 85 
Ethylene-ether 12 11 
Loeal 4 4 


Type of Operation.—As shown in Table LX, most of the hernias, 69 
in number, were treated by the Halsted I-McVay technique, and 46 by 
the Bassini-MceVay technique (external oblique aponeurosis under or 
over the cord respectively). The senior author (H. N. H.) has switched 
over almost entirely to the Bassini-MeVay technique during the past 
year. Of the 16 partial McVay operations, only one was done by the 


senior author. 
TABLE IX 


TYPE OF OPERATION 


NUMBER OF HERNIAS PERCENTAGE 
Bassini-MeVay 46 35 
Halsted I-MeVay 69 53 
Partial Bassini-McVay 5 4 
Partial Halsted I-MceVay 11 8 


Follow-Up.—This paper includes in no sense a complete follow-up 
and the longest period of observation in any instance is twenty-one 
months. Only one recurrence was observed, occurring in a case oper- 
ated upon fourteen months before using a Halsted I-MeVay type of 
repair. This operation was done by one of the younger assistants. 


The recurrence was in a sac, 2 em. in diameter, occurring over the 
internal ring which probably had not been made snug enough. Since 
in Fallis’ series of 800 hernias, the recurrence rate at the end of one 
year was already 4.2 per cent (despite the ultimate maximum of only 
8.5 per cent), this indicates that our series is at least no worse than 
However, we wish to draw no pre- 


other series with a good result. 
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mature conclusions in this regard and a study of the recurrence rate 
is not the prime purpose of our report. 

Complications—As seen in Table X, wound infections and other local 
complications were nonexistent, even using the strictest meaning of 
the terms. This result is attributable, we believe, to the use of silk in 
all cases including strangulated hernias. The senior author (H. N. H.) 
and his assistants have performed 360 groin herniotomies during the 
past two years, using silk in every case, and in only one instance did 
buried silk have to be pulled out of the wound; this case was notea 
McVay operation and in it the extrusion of silk was completed in less 
than eight weeks and the hernia did not recur. The incidence of post- 
operative pain was somewhat high, but was temporary in many in- 
stances and was no higher than in our other cases where the McVay 
technique was not used. The factor of compensation may have played 
a role in some cases. The one instance of swelling of the ankle aroused 
some doubt as to the danger of compressing the femoral vein. The 
extreme localization of the swelling to the ankle casts doubt on this 
fear as does the fact that in Fallis’ series of conventional herniotomies, 
phlebitis occurred in 0.18 per cent of the cases. Swelling of the testicle 
also did not occur in an unusual number of our cases and tended to 
improve. 


TABLE X 
COMPLICATIONS 
NUMBER OF HERNIAS PERCENTAGE 
Hematomas, wound infections, silkosis 0 0 
Pulmonary complications 0 0 
Edema of ankle 1 Z 
Swelling of testicle 2 2 
Postoperative pain 18 14 
Recurrence 1 1 


SUMMARY AND CONCLUSIONS 


1. Based on the theory that the transversalis and internal oblique 
fibers do not normally attach themselves to Poupart’s, but rather to 
Cooper’s ligament, a hernial repair has been utilized which attempts 
to restore the normal attachments to Cooper’s ligament. In this oper- 
ation, termed the MeVay herniotomy, no fascial layer is sutured to 
Poupart’s ligament. 

2. This technique has been used in the repair of 131 groin hernias 
of several types in 109 patients during a sixteen-month period. While 
the follow-up studies are not yet complete, the results indicate that the 
procedure justifies its theoretical advantages. To date only one recur- 
rence has been found. 

3. An identical procedure is used for all of the main types of groin 
hernias, indirect inguinal, direct inguinal, and femoral. The fact that 
only one technique need be learned is another advantage of this method. 
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CARCINOID TUMORS OF THE STOMACH 


KENNETH E. Lemmer, M.D., Mapison, WIs. 
(From the Department of Surgery, University of Wisconsin, School of Medicine) 


ARCINOID tumors were first described by Langhans, in 1867. He 
deseribed a polypoid tumor involving the submucosa and muscularis 
of the ileum which presented an alveolar and infiltrating structure, 
now clearly recognizable as that of the typical carcinoid.’ In 1888, 
Lubarsch clearly distinguished between carcinoids and ordinary adeno- 
carcinoma. In 1904, Bunting noted the structural resemblance to basal 
cell carcinoma and in 1907, Oberndorfer employed the term ‘‘carci- 
noid.’’? Gosset and Masson first demonstrated the affinity of certain 
granules in the cytoplasm of the cells for silver salts and called these 
argentaffin cells and the tumor argentaffinoma.’ 

This type of tumor is most frequently found in the appendix, less 
commonly in the intestine and colon, and infrequently in the stomach. 
Humphrys analyzed 152 cases of intestinal carcinoids and found that 
in 30 per cent the tumors were multiple; and, in addition, in 16 per 
cent there were metastases to the mesenteric lymph nodes.* In our 
series of thirty-one cases the tumors were located as shown in Table I. 


TABLE I 


CARCINOID TUMORS 


Seem NUMBER NUMBER PER CENT 

OF CASES MALIGNANT MALIGNANT 
Appendix 26 2 7.7 
Small intestine 3 2 66.7 
Liver (metastatic ) 1 1 100.0 
Stomach 1 0 0.0 

Totals 31 5 17.5 


The total malignancies were 17.5 per cent. This is in accord with 
Ritchie’s figure of 20 per cent showing malignancy. 

In 1939, Plaut,* in reviewing the literature, was able to collect only 
nine eases of carcinoid tumors of the stomach and of these only three 
gave clinical signs and symptoms which resulted in operation and 
diagnosis. One other, reported by Walley,’ was discovered on gastro- 
scopic examination and successfully removed. The remaining five cases 
were discovered at autopsy. He reports one additional case found in 
a routine necropsy. | 

In 1933, Raiford® reported the first clinical case of a carcinoid tumor 
of the stomach. An exploratory celiotomy was done and metastases 
to the lymph nodes and liver were found to be present. This patient 
died a few days after surgery. Raiford also reviewed all of the ecar- 
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cinoid tumors at the Johns Hopkins Hospital, a total of twenty-nine 
cases. He concluded that they are not peculiar to any age group, since 
his youngest patient was 12 and the oldest 66 years of age. The average 
age was 35 years; however, he noted that carcinoid tumors of the ap- 
pendix appeared at an earlier age than those of the small intestine and 
colon. The stomach tumor was found in a man of 55 years. In his 
series, all of the carcinoids of the stomach and large intestine were 
malignant. The majority of those of the small intestine and appendix 
were benign. 


Fig. 1.—Gross specimen of tumor (metric measurement). 


V. Pettinari’ of Lombardi, Italy, reported the first successful removal 
of a carcinoid tumor of the stomach. This was in 1935. His patient 
was a male, aged 47 years; who had had complete pyloric obstruction. 

Entwisel,* in 1937, successfully removed multiple carcinoid tumors 
from the stomach of a young woman, 25 years of age. She complained 
of moderately severe abdominal pain accompanied by nausea, vomiting, 
and a massive hematemesis. Blood transfusions and conservative treat- 
ment improved her condition so that roentgenographic examination 
was deemed safe; this revealed punched out areas suggestive of mul- 
tiple polyposis. Exploration revealed six firm tumors of the gastrie wall 
which were excised. Operation completely relieved the patient of her 
Symptoms. 

CASE REPORT 

Mrs. A. H. was a white woman, aged 44 years, whose occupation was nursing. 

Her chief complaint was ‘‘bloody stools.’’ In February, 1925, she complained of 
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severe upper abdominal pain of ten days’ duration. This recurred at about six- 
month intervals until December, 1927, when she had a severe gastric hemorrhage. 
In March, 1929, a gastroenterostomy was done by her local surgeon. She had a 
rather difficult recovery period and was in the hospital twenty-two days. The 
patient felt quite well until December, 1929, at which time she had another hem- 
orrhage; since then she has had episodes of hemorrhage two or three times a year. 


Fig. 3.—Hematoxylin and eosin of the tumor (low power). 


On June 3, 1941, a severe hemorrhage occurred which necessitated four blood trans- 
fusions. Since then she has had pain high in the epigastrium which would fre- 
quently radiate to the right side of her back. The patient had an appendectomy 
in 1920 but no record of this operation was available. 


: Fig. 2.—Cross section of stomach and tumor (low power). 
> 
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The physical examination revealed a well-developed, well-nourished woman with 
prematurely white hair, sallow complexion, and some evidence of weight loss. 
Pertinent physical findings referred to the abdomen. There was a well-healed 
right rectus scar from the xiphoid to a point just below the umbilicus and a 
healed MecBurney’s incision. There was slight tenderness to deep palpation along 
the right costal margin, but there were no masses palpable. 

A diagnosis of recurrent peptic or marginal ulcer was made. 

Urinalysis was negative. Blood count showed hemoglobin, 9.4 Gm.; 4,910,000 
red blood cells; 6,250 white blood cells, with a normal differential count. Gastric 
aspiration showed 35° total acid and no free acid. Blood chemistry was within 
normal limits. Gastrointestinal x-rays revealed a normally functioning posterior 
gastroenterostomy with no evidence of a lesion in the stomach. 


Fig. 4.—Silver stain of tumor (high power, oil immersion). 


On July 8, 1941, an exploratory celiotomy was done and a tumor about 6 em. 
in diameter was found adherent to the stomach in the region of the cardia. A 
smaller tumor 1 em. in diameter appeared within the gastric wall. Opposite the 
smaller tumor in the gastric mucosa was a healed ulcer. The gastroenterostomy 
was taken down and a gastric resection done. The patient’s convalescence was 
complicated by the development of a bilateral bronchopneumonia and some diffi- 
culty in gastric emptying. She was discharged after twenty-one days in the hos- 
pital on her nineteenth postoperative day, completely relieved of her symptoms. 

Gross Description—The specimen consisted of the stomach. Near the cardia was 
a small point of mucosal thickening with a central depression. Directly beneath 
the mucosa at this point was a tumor nodule 1 em. in diameter. This was fairly 
firm and grayish yellow in color. Adjacent to this was a well-encapsulated mass 
7 x 6 x 5 em. which on cut surface showed a grayish yellow color similar in ap- 
pearance to the small nodule found in the stomach. 

Microscopie examination showed numerous solid groups of cells, similar in ap- 


pearance but poorly outlined and arranged in a fairly fibrous connective tissue © 


stroma. The cytoplasm of these cells was vacuolated. The nuclei were large, 
equal in size, and had a good complement of chromatin. Mitotic figures could be 
found, but they were not numerous, One section showed a short strip of gastric 
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mucosa which was sharply demarcated from the underlying tumor, Sections stained 
with silver show the characteristic deposition of silver salts within the cytoplasmic 
granules. A diagnosis of carcinoid tumor of the stomach was made. 


The histogenesis and pathologie picture of carcinoid tumors has been 
fully discussed by Gosset and Masson, Raiford, Forbes, and others. It 
is generally agreed that this type of tumor arises from the chrome cells 
near the basement membrane of the crypts of Lieberkiihn in the gas- 
trointestinal tract. It is interesting to note that the gastric hemor- 
rhage was undoubtedly due to the ulcer opposite the smaller nodule. 
This case is presented to call attention to the occurrence of a fairly 
common type of tumor in an uncommon location. 
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REPORT ON 230 CASES OF SUBTOTAL GASTRIC RESECTION 
FOR PEPTIC ULCER 


G, Gavin Miuuer, M.D., Monrreat, CANADA 


HIS group of eases has been operated upon by me mostly during the 

past five years, although I have advocated subtotal resection as a 
routine procedure for the past ten years, that is, since I was Professor 
Finister’s assistant in 1930 and 1931. 

These cases comprise all types of ulcers, simple, penetrating, per- 
forated, pyloric stenosis, gastric, duodenal, stomal, and jejunal ulcers, 
and those complicated with gross and massive hemorrhage. 

Seven deaths occurred, a mortality of 3 per cent.* The largest con- 
secutive series with no mortality was ninety-three, demonstrating the 
fallacy of mortality figures in small series. 

This series includes all the cases of peptic ulcer I have received, 
except seven in which palliative procedures were carried out. Two 
patients whose ulcers had been perforated for more than twelve hours be- 
fore operation, received only simple closure of the uleer. Two with pyloric 
stenosis were treated with gastroenterostomy, one at the request of the 
referring physician, the other because of cardiac decompensation. In 
two cases of massive hemorrhage, one was treated by ligation of the 
bleeding vessel and the other by ligation of the pancreaticoduodenal 
vessel and gastroenterostomy. The final case had a gastric uleer extend- 
ing from the esophagus to the pylorus and was considered an inoperable 
carcinoma until a biopsy specimen was reported to show only inflamma- 
tory tissue. 

The average duration of symptoms in this series was eight years, the 
condition having persisted in spite of medical treatment. Except for 
the cases of perforated ulcer, all cases had been referred for operation 
by a physician, or a physician’s recommendation for surgical interven- 
tion had been obtained. 

The seven patients who died were autopsied with the following results. 

1. Death occurred one month after operation from intestinal obstruc- 
tion. This patient had a penetrating ulcer and was drained. He was 
an elderly, emaciated man, who developed wound infection, the wound 
broke down and required secondary sutures. The small bowels at- 
tached themselves to the sear, causing intestinal obstruction. Since 
then no patient has been drained unless drainage was especially 
indicated. 

2. Death occurred from a necrotic perforation of the duodenum, one 
inch distal to the inverted stump. This was probably caused by the 
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application of an Allis clamp at this point to facilitate the inturning 
of the duodenum. Since then a new clamp has been designed which 
will not damage the delicate wall of the duodenum, but even so, these 
clamps are not placed on the duodenum but on adjacent tissue to sup- 
port the duodenum during closure. 

3. Death was caused by leakage of the duodenal stump due to in- 
adequate closure. The patient had a penetrating ulcer of the duodenum 
which would not be removed, therefore the duodenum was cut through 
at the pylorus. In such a case an exclusion operation is advisable. 

4. Death was due to section of the common bile duct, causing bile 
peritonitis. In a large calloused penetrating duodenal ulcer of the 
duodenum the common duct was drawn into the mass and was cut 
and ligated without being seen. Careful exposure of the duct is essen- 
tial in such eases. 

5. Death was due to gangrene of the stump following an exclusion 
operation in a patient who had previously had a pyloroplasty and now 
had a penetrating ulcer with stenosis. In removing this mucosa the 
outer walls were damaged and left too thin, so that the blood supply 
was inadequate. 

6 and 7. Death was due in both of these cases to pulmonary em- 
bolus. We are now doing coagulograms on these patients and prolong- 
ing the bleeding time with coumarin. 

There would appear little doubt that the next series should show a 
lowered mortality. 

Of these 230 cases, attempts have been made to follow up the first 
200, the last 30 being too recent to be of interest. Altogether, 173 
eases have been followed, 110 by questionnaire and 63 by personal 
interview, that is, 85 per cent. Four patients have died since operation: 
one from tuberculosis, one from lymphosarcoma, one from Kruken- 
berg’s tumors and liver metastases, and the other from cerebral 
hemorrhage. Autopsy on two of these showed no recurrence of the 
uleer, one and three years postoperatively. The other two had re- 
mained free from symptoms up to the time of their death, one and six 
years postoperatively. 

Three patients have been operated upon since their gastrectomy 
and all three were found to have no new or recurrent ulceration. Two 
were opened for appendectomy and the opportunity was taken to ex- 
plore the abdomen. The third, in whom the presence of ulcer was 
not definitely established at operation, was not improved by resection ; 
one year later a careful exploratory operation showed no ulcer present 
in the stomach, duodenum, or jejunum. 

Of the remaining cases followed, we can say that 90 per cent were 
cured and 10 per cent improved. In this series there has been no 
proved case of recurrence. Four cases are freed from their stomach 
symptoms but have cholelithiasis which gives some residual symptoms 
at times. Recheck of two of these shows a normally functioning stoma 
with no free acid. 
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One case was readmitted for investigation because of complaints of 
various residual symptoms. X-rays showed a normally functioning 
stoma, no free acid, hemoglobin of 90 per cent, and no occult blood in 
the stool. A psychiatric consultation made a diagnosis of anxiety 
neurosis. 

Another patient put in the improved class in this series, who had 
four previous stomach operations, complains of colitis but is able to 
work and his family physician considers him cured. 

Another patient complains of nausea and pallor. He insists on 
dieting and will not eat anything which he believes at any time has 
produced symptoms. His hemoglobin fell to 60 per cent but rapidly 
rose to 84 per cent when he was given iron and liver therapy. 

The remainder of the seventeen we have classed as improved com- 
plain of vague symptoms, not similar to their uleer symptoms, such as 
weakness, pallor, nausea, and loss of weight, but investigation by 
x-ray, gastrie analysis, and in some of them by gastroscopie examina- 
tion fail to disclose any new ulcer. 

The majority of patients do not gain weight very easily but are 
adequately nourished. I know of no more grateful patients than this 
group who have been resected for ulcer. 

It has been my experience, following this operation, that not infre- 
quently a few residual complaints remain for a few months, such as 
hot flushes after drinking liquids, belching after meals, occasional 
nausea, and very occasional anemia. Some patients find it difficult to 
gain weight, although recently one came to me for a reducing diet. 
As time passes, however, these patients gradually lose the symptoms 
as the small stomach adapts itself to its new work. 

A few further facts found in this series may be of interest. One 
hundred twenty-five cases were duodenal ulcers, fifty were gastric, 
seventeen pyloric, nineteen jejunal, and seven were doubtful from the 
operation note. Four patients had both gastric and duodenal ulcer. 
Three of the gastric cases showed malignant change. In one of these 
the changes were not noted in the sections but the patient developed 
bilateral Krukenburg’s tumors six months later. In this case the base 
of a penetrating gastric ulcer was left in situ. 

Eleven of these cases were resections for perforated ulcers, with one 
death from pulmonary embolus (9 per cent mortality). It is my feel- 
ing that in early perforations, that is under twelve hours, a resection 
is technically feasible, it will prevent further recurrence of the ulcer 
with the necessity of a second later operation, and will give a low mor- 
tality. The operation is, I must confess, more difficult than the usual 
case, owing to the thickened inflammatory wall of the duodenum. I 
am not yet prepared to advocate this procedure for routine use. 

Our experience with early resection for gross and massive hemorrhage 
has been most encouraging. In the ten cases resected for massive hemor- 
rhage, where immediate operation appeared indicated, we have had no 
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deaths. By massive hemorrhage, I refer to those cases with persistent 
bleeding, collapse, falling blood pressure, and low hemoglobin. The 
large single hemorrhage, accompanied by fainting with prompt recov- 
ery, I classify as gross hemorrhage; these offer no unusual risk. This 
series consists of eighty-three cases with a previous history of gross or 
massive hemorrhage and no operative deaths. Peculiarly enough, we 
have found the penetrating ulcer the most serious of all, all of our 
deaths falling into this group, except the two which resulted from 
pulmonary embolus. 

Our rule in the cases of massive hemorrhage, if the patient is under 
45 years of age, is to wait and see if the bleeding will not stop in the 
first forty-eight hours. Over 45 years, we advocate almost immediate 
surgical intervention, as in this group the mortality, under medical 
regimen, will approximate 35 per cent. 

It has been mentioned already that no particular dietary regime has 
been ordered postoperatively. Resection appears to be the operation 
with the best chance of curing an ulcer. A few points in the post- 
operative care may be mentioned. After the operation there is a tend- 
ency for fluids to pass rapidly out of the stomach into the jejunum. 
Thus, if the liquids be hot, or perhaps even very cold, they tend to 
cause a hot flush and a feeling of faintness to come over the patient 
during the early postoperative months. They should be warned about 
this and advised to eat solid food at the beginning of the meal. 

It has been found difficult in quite a few cases to obtain a gain in 
weight. The stomach for the first few months empties quickly and the 
food is not quite thoroughly digested and absorbed. Later the stomach 
holds the food longer. It is wise, therefore, for these patients to eat 
extra, small meals between their regular meals and upon retiring. 
This failure of absorption is probably the cause of the secondary 
anemia which is occasionally seen. For this reason our patients are 
advised to take iron and liver the first few months; this avoids any 
tendency to anemia. Since the vitamin intake should also be adequate, 
we give extra vitamins as a tonic. For the first six to nine months, 
some vague symptoms such as belching may be present, therefore, it is 
wise to forewarn the patients so they will not worry about the pos- 
sible recurrence of their ulcer. 

About three months ago, we became interested in the preoperative 
adequacy of the vitamins in ulcer cases, especially vitamin C, because 
of the relationship to susceptibility to infection and wound healing. 
In order to simplify the determinations, my resident has used the urine 
excretion test for vitamin C, since the amount of C excreted in the 
urine after the administration of a large dose is proportional to the C 
level in the body. As a state of body saturation approaches, the 
urinary excretion increases and the quantity of C necessary to effect 
saturation and adequate recovery in the urine is a simple test for the 
state of vitamin C nutrition of the patient. We use 150.0 mg. of red- 
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oxon to each case, collect a urine specimen in five hours, and then 
quantitatively estimate the amount of C by the use of the dye sodium 
dichlorophenol-indophenol. If the patient is deficient in C, we admin- 
ister the vitamin in sufficient quantity to change the reaction of the 
urine to the dye, both pre- and postoperatively. 

Thus far we have studied 24 cases of peptic ulcer from this stand- 
point. In 18 eases of duodenal ulcer, 11 have been deficient and 7 
sufficient. In 4 cases of gastric ulcer, 2 have been deficient and 2 suffi- 
cient. In 2 stomal ulcers, both have been sufficient. However, one 
ease of combined gastric and duodenal ulcer, and one case of com- 
bined stomal and duodenal ulcer, have both been deficient. These 
figures tend to show the importance of testing for vitamin nutrition, 
inasmuch as 54 per cent of the cases have a definite C deficiency. We 
believe that we have less infection and better wound healing since 
the use of this test and the administration of vitamin C, for there has 
been no delay in healing and no infection in any of the cases which 
were closed without drainage (23 of 24). 

It is interesting to follow up a series such as this. One is impressed 
by gratefulness of the patients, the freedom from visits to the doctor 
or hospital, their enjoyment of food, and I regret to say, too often of 
drink (aleoholic). Repeatedly patients have asked me why they could 
not have had this operation years earlier. That is a question I cannot 
answer for, of course, many of them should have had it years earlier. 
The average physician still fears the high mortality and the high rate 
of recurrence of bygone years. I hope that this report will overcome 
this fear, and that the next decade will see fewer painful sufferers 
condemned to Sippy diets and alkaline powders when cure can be 
offered them so easily. Our patients rarely spend more than two weeks 
in the hospital and are usually back at work after one month. 


ADDENDUM 


Since this paper was given two patients have been readmitted with gastro- 
intestinal hemorrhage, one, seven years, and one, one year after operation. 
Neither had any gastrointestinal symptoms, x-ray showed no stomal ulcer, and 
both had free acid of 18 and 20 after an alcohol test meal. Gastroscopic exami- 
nation revealed no ulcer. These cases may be considered as recurrences although 
they are not proved. Both have recovered and have had no symptoms since. 
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PRIMARY SARCOMA OF DUODENUM; RESECTION WITH 
HEAD OF PANCREAS BY ONE-STAGE WHIPPLE OPERATION 


J. Dewey Biscarp, M.D., anp R. M. CocHRAN, MD., OmaHa, NEB. 


RIMARY neoplasms of the small bowel are infrequent, malignant 
ones comparatively rare, and sarcomas of the duodenum very rare. 
All proved primary sarcomas of the duodenum reported in the liter- 
ature previous to 1935 were collected by Prey, Foster, and Dennis.' 
They were able to assemble only sixty-one authentic cases and reported 
one of their own. Their report revealed a large predominance of 
lymphosarcomas. There was essentially an equal numerical] distribu- 
tion of the other cell types, spindle cell or fibrosareomas, myosarcomas, 
melanosarcomas, and myxosarcomas. Although these tumors frequently 
attain considerable size, they do not as a rule cause obstruction of 
either the duodenum or common bile duct. They usually cause much 
pain, anorexia, and a rapid loss of weight and strength. Necrosis 
within the tumor is common and not infrequently this results in hem- 
orrhage or in perforation of the wall of the duodenum with fistula 
formation. 

The occasional relatively benign myosarcoma can often be excised 
without sacrificing the duodenum. The other types of sarcomas are 
usually too diffusely disseminated for surgical extirpation. On a rare 
oceasion, however, there may be sufficient circumscription of the tumor 
to warrant radical excision of the duodenum. This is also true of the 
still rarer inflammatory granulomas of the duodenum. What appeared 
to be an indication of this kind led to resection of the duodenum in 
the case which we are reporting. 


This patient, a woman 42 years of age, was explored with the erroneous pre- 
operative diagnosis of cholecystoduodenal or choledochoduodenal fistula. This 
diagnosis was made from the radiographic visualization of the common bile duct 
filled with barium refluxed from the duodenum. Finding the wall of the first and 
second portions of the duodenum much thickened by what appeared to be either 
inflammatory or neoplastic infiltration, a biopsy was taken and examined imme- 
diately in frozen section. Because the pathologist made a provisional diagnosis 
from this examination, of chronic inflammation, and because the pathologie process 
appeared to be confined entirely to the duodenum, the first and second portions 
of the duodenum and the adjacent portion of the head of the pancreas were ex- 
cised. The operation was performed in one stage; otherwise it was essentially 
the operation described by Whipple, Parsons, and Mullins,? in 1935, 


Not until the permanent sections of the tissue had been studied was 
a final and correct diagnosis of lymphosarcoma made. Although the 
result in this case, freedom from symptoms for only two months and 
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death from recurrence in three months, does not commend this method 
of treatment, it seemed advisable to report this case for two reasons. 
As yet, there are on record relatively few reports of cases in which the 
duodenum has been resected. A recent compilation published by Hunt? 
shows a rapid progressive increase in the application of the operation 
and progress in its technical betterment. In all except our ease, so far 
as we are able to ascertain, the operation has been performed for car- 
cinoma involving the duodenum. It is probable that the indications 
for the operation will be expanded to include not only the very rare 
resectable sarcomatous and inflammatory lesions but possibly on a rare 
occasion some lesion such as a duodenal fistula associated with a much 
mutilated duodenum. 
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THE MANAGEMENT OF THE DUODENUM IN GASTRIC 
RESECTION FOR DUODENAL ULCER 


GEORGE E. WiLson, M.D., Toronto, CANADA 


LTHOUGH a variety of surgical procedures has been advocated, 
from time to time, for the relief of duodenal ulcer, it is now gen- 
erally conceded that surgery should not be recommended except for very 
specific conditions. In order of their urgency these may be listed as 
acute perforation, massive gastric hemorrhage, duodenal stenosis, pene- 
trating ulcer and one which fails to respond to efficient medical care. 
Acute perforation may be dismissed because resection of the stomach or 
a gastroenterostomy is never warranted under such a circumstance, as 
there is no necessity whatever to unduly narrow the lumen in effecting 
the closure. Massive hemorrhage, however, is in a different category 
inasmuch as there is a decided trend at the present time to do a resec- 
tion in these cases, especially in an individual who has reached the age 
where arteriosclerosis makes spontaneous cessation of the bleeding less 
likely. Personally, I favor such a procedure provided one knows that a 
duodenal ulcer is actually present and operates as soon as it is apparent 
that the patient is slipping in spite of adequate medical care. Using the 
technique hereinafter described, we have done, in the past two and one- 
half years, a partial gastrectomy in nine consecutive cases for massive 
duodenal hemorrhage and all recovered without further bleeding. This 
is admittedly a very small series but still significant. Duodenal obstrue- 
tion calls for some form of operative relief but there is considerable 
diversity of opinion as to whether a gastroenterostomy should be done 
or whether a partial gastrectomy is best. Unless the patient is well 
beyond middle life, my preference is for the latter procedure. This may 
earry a slightly higher operative risk but the convalescence is much more 
satisfactory and should be free from that very annoying, vicious circle 
vomiting which frequently follows a gastroenterostomy. And the end 
results are much more satisfactory. 

While there are differences of opinion regarding the treatment of 
acute perforation, massive gastric hemorrhage, and duodenal stenosis, 
it is generally conceded that a partial gastrectomy offers the best chance 
for a permanent cure in cases of penetrating ulcer. In this type of 
lesion the common occurrence is an ulcer on the posterior wall of the 
first portion of the duodenum which has eroded into the pancreas. Vary- 
ing degrees of inflammatory reaction are seen. In some there is little 
or no interference with the size of the lumen, while in others stenosis is 
a marked feature. Fixation of this portion of the duodenum is constant 
and there may be a firm mass a few inches in diameter in which it is 
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quite impossible to locate accurately the pyloric ring. Most surgeons 
recommend that the affected portion of the duodenum together with the 
ulcer should be excised under these circumstances, but everyone, I am 
sure, who has carried out this procedure in a difficult case will admit 
that it is by no means easy. The fibrous tissue may be so dense and 
thick that the duodenal wall may be difficult to recognize and even when 
resection has been successfully accomplished, the amount of duodenum 
left may be insufficient to obtain a safe closure owing to the proximity 
of the bile duct. The object in performing a partial removal of the 
stomach for duodenal ulcer is the disappearance of the lesion and it 
would seem wise to accomplish this by the simplest and quickest method, 
provided the end results are satisfactory. It is not necessary to remove 
the ulcer, for if the gastric contents ean be permanently prevented from 
coming in contact with the ulcer, it will heal. 


In carrying out the procedure which we recommend, the pyloric 
antrum is freed in the usual fashion down to and including the pyloric 
ring, or if this is difficult to recognize because of the intensity of the 
scarring, as far as the head of the pancreas. A single clamp is then ap- 
plied to the stomach about an inch and one-quarter from the pyloric 
ring and the stomach severed by the cautery close to the distal side of 
the clamp which, with the proximal portion of the stomach, is then 
laid aside. The free edge of the stump is then grasped by three forceps 
at suitable intervals leaving the mucous membrane free, however, and a 
sucker is introduced to cleanse the duodenum. The mucous membrane is 
then removed from the cuff as far down as the pyloric ring, after the 
method of Bancroft. It is very easily detached until the pylorus is 
reached and if the vessels on either side have been ligated right down to 
the ring it is likely that very little bleeding will be encountered. The 
next maneuver is to invaginate the musculoperitoneal cuff into the 
duodenum and suture it there. To this end it is necessary to determine 
the size of the opening into the duodenum and this may be estimated by 
means of the sucker apparatus or the insertion of an index finger. If 
the latter can be passed readily and the induration about the ulcer is 
moderate in amount, invagination is quite a simple matter. The duo- 
denum is grasped just distal to the pylorus with three pairs of Allis 
forceps placed at equal distances, and while the duodenum is gently 
supported by careful traction on these forceps, the operator, after ascer- 
taining the exact direction for the invagination, takes hold of one edge 
of the cuff with a plain forceps and pushes it in as far as it will go. 
Then while it is held there the central edge and finally the opposite 
corner are dealt with similarly. If successfully accomplished, the cuff 
will remain in position when the forceps have been removed and nothing 
remains to be done except to oversew with a double row of catgut suture 
and tie in some of the adjacent gastrocolic ligament over the suture line. 
But if the opening into the duodenum is small and associated with con- 


2 
a 
RE 
a 


392 _ SURGERY 


siderable induration this procedure must be modified by splitting the 
cuff. Since the penetrating ulcer is never on the anterior surface of the 
duodenum, the anterior portion of the cuff is selected for the incision, 
which runs parallel to the long axis of the cuff and should go far enough 
to divide both the pylorus and the constricting ring. When the split 
edges of the cuff are retractéd it is converted into a triangle near the 
apex of which may be seen the musculature of the pylorus bulging into 
the lumen, and just beyond this, the penetrating ulcer. It will then 
be found that a finger can easily be passed into the duodenum. <A purse- 
string suture is best in this case because the central portion can be 
pulled out in a loop and the duodenum steadied between this and the 
free ends. Before putting in the suture it is advisable to mobilize the 
second portion of the duodenum on its outer surface so that it will be 
free to be pulled readily toward the pancreas when the purse string 
is being tightened. The suture should commence on the outer surface 
of the duodenum about one-quarter of an inch away from and a little 
below the apex of the split. It should then pass around the duodenum 
to the spot corresponding to the point of entrance. When the posterior 
surface of the duodenum is reached, care must be taken not to go too 
close to the pancreas because of the danger of opening into the ulcer. 
The central portion of the purse string is then pulled out as a traction 
loop, and while an assistant steadies the duodenum with the suture, the 
upper angle of the cuff is grasped by a pair of smooth forceps and passed 
into the duodenum as far as it will go. If there is a strong tendency for 
it to come out, it should be held in place by a suture. The central and 
finally the lower angle are similarly dealt with and the purse string is 
tightened. A second suture is then inserted and a piece of adjacent gastro- 
colic ligament pulled over the suture line and held in place by tying the 
ends of the last suture over it. 


COMMENT 


A new method of dealing with pathologie conditions of the first por- 
tion of the duodenum is described, which we think lowers the mor- 
tality rate, saves a great deal of time, and is eminently safe. Although 
we have not had sufficient experience to speak dogmatically, we feel 
that it is the method of choice in resection for massive duodenal hemor- 
rhage inasmuch as the muscular layer of the invaginated portion as it 
lies against the ulcer acts as an efficient muscle graft, and its blood- 
clotting properties may be further enhanced by pressure obtained by 
narrowing the lumen of the duodenum by suture. 
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OBSTRUCTIONS OF THE SECOND AND THIRD PORTIONS OF 
THE DUODENUM 


A Report or Five Cases 


M. M. Zrnnincer, M.D., Cincinnati, OHIO 


(From the Department of Surgery of the University of Cincinnati College of 
Medicine and the Cincinnati General Hospital) 


HILE obstruction of the second and third portions of the duo- 

denum is a well-recognized clinical and pathologie entity, it is suf- 
ficiently rare to occasion some comment. An experience with five cases 
during the past five years has brought to my attention some of the 
problems and difficulties experienced in the diagnosis and treatment of 
lesions in this portion of the gastrointestinal tract which may be of 
interest to others. The varieties of obstruction which may be found at 
this level are well described in standard systems of surgery and in spe- 
cial texts and will not be reviewed here. The symptoms and signs are 
illustrated in the case reports which follow and will not be summarized. 
In most instances the clinician is dependent on the roentgenologist for 
the correct diagnosis, so to the latter must go the chief credit for recog- 
nizing obstruction at this level. It seems probable that many cases of 
partial obstruction are overlooked because of incomplete or inadequate 
roentgenologie study or improper interpretation. 


CasE 1.—C. F., a white male, 75 years of age, was admitted to the Holmes Hos- 
pital, Aug. 1i, 1937, because of persistent vomiting. The onset was sudden, five 
days before, when he suddenly began to vomit without any pain or discomfort and 
with very little nausea. The patient attributed the trouble to having eaten too 
much at a banquet two nights previously. He continued to vomit small amounts 
frequently and could retain nothing by mouth. After five days he was sent to 
Cincinnati from his home in Kentucky. After decompressing his stomach by con- 
tinuous gastric suction, a small amount of barium was given by mouth which ap- 
parently met a complete obstruction at the duodenojejunal junction (see Fig. 1). 
Several days later, after proper hydration, he was operated upon, and a curious 
condition was found. The jejunum was adherent by fairly recent adliesions along 
its antimesenteric border to the mesentery of the mid-ileum. This mesentery was 
very long, and had undergone a torsion of approximately 180°. While this partial 
volvulus of the ileum had not produced strangulation or obstruction at this level, 
it had so twisted the jejunum at Treitz’s ligament as to produce a complete occlu- 
sion at that point. This was readily relieved by untwisting the volvulus, freeing 
the adherent jejunal loop, and peritonealizing the raw surfaces. Recovery was 
rapid and uncomplicated. 


Comment.—The preoperative diagnosis of the etiology of the obstrue- 
tion was obscure. Simple obstruction at this level is certainly uneom- 
mon. <A right inguinal hernioplasty had been performed elsewhere six 
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months before, but this could not be clearly related to the obstruction. 
No adhesions were found except those described above. 


CASE 2.—T. D., a white female, 32 years of age, was admitted to the Cincinnati 
General Hospital in March, 1937, complaining of loss of weight and vomiting. At 
the age of 20 she had an attack of acute appendicitis, was operated upon, and was 
well for two years. At the age of: 22 years, she was operated upon for hemorrhoids 
and rectal fissure and has had no rectal trouble since then. Immediately following 
this operation she began having epigastric pain after meals. This came on imme- 
diately after eating, lasted fifteen minutes to several hours, and was relieved by 
vomiting. For ten years she had vomited after every meal, and often after taking 


Fig. 1 (Case 1).—X-ray showing marked dilatation of first and second portions of 
duodenum, and obstruction of third portion. The barium in the colon remains from a 
barium enema. 


only water. She believed that she vomited only part of what was eaten, and there- 
fore, ate again shortly after a vomiting attack. Eight years previously, at the age 
of 24 years, she was again operated upon and was told the uterus was removed 
because the bowel was adherent to it. At the age of 29 years, she developed gallstone 
colic with jaundice. Cholecystectomy was done at the Cincinnati General Hospital for 
cholecystitis with stones. According to the record, careful exploration at this time 
showed no obvious cause for the persistent vomiting. Removal of the gall bladder 
stopped the gallstone colic, but vomiting and epigastric pain persisted. At the time 
of appendectomy twelve years previously, she had weighed 135 pounds. Following 
the operation she gained until she weighed 180 pounds, two years later. When 
the persistent vomiting began she lost weight until at the time of this admission 
she weighed 85 pounds. The x-ray showed a marked saclike dilatation of the 
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duodenum. Fluoroscopically, barium could be followed to the junction of the 
second and third portions of the duodenum. Reverse peristalsis then occurred and 
most of the material regurgitated into the stomach. A diagnosis of chronic duo- 
denal obstruction was made, probably due to compression of the duodenum by the 
superior mesenteric vessels. After treatment for several months by diet, posture, 
abdominal massage, and antispasmotic drugs, without relief, she was operated upon. 
At operation (Fig. 2) the first and second portions of the duodenum were found 
to be dilated, the third portion contracted. Partial obstruction was due to the pull 
of the superior mesenteric vessels compressing the duodenum against the vertebral 
column. An antiperistaltic duodenojejunostomy was done easily. She ceased vomit- 
ing immediately and within six months had gained thirty pounds. 


Fig. 2 (Case 2).—Findings at operation showing dilatation of second portion of 
duodenum and partial obstruction caused by pull of superior mesenteric vessels. 


She has not remained entirely well, however. In January, 1939, an ovarian cyst 
was removed. Following this operation she began having occasional attacks of 
vomiting. In October, 1939, she was in the hospital for Raynaud’s syndrome in 
both upper extremities. She also had a severe cystitis during this period. I did 
not see her again for several years, but she came under my observation again in the 
summer of 1941, complaining of epigastric pain and occasional vomiting. She 
weighed about 100 pounds at this time. X-ray showed a very atonic stomach low 
in the pelvis with the pylorus high. The barium left the stomach through the pylorus 
only when pushed up by the hand of the roentgenologist or when the patient was 
turned on the right side. There was no evidence of any ulcer, and the roentgen- 
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ologist believed the epigastric pain was due to the pull of the low-lying stomach on 
the pylorus. The duodenum was normal in size, and when barium entered it pro- 
gressed rapidly through into the jejunum by way of the stoma. By insisting upon 
her lying on her right side after meals, and lavaging her stomach once a day for 
several weeks to allow the dilated stomach to contract, the symptoms improved 
markedly. She gained twenty-five pounds in several months and then went on a 
reducing diet because she could not get into any of her clothes. When last seen 
early in January, 1942, she was feeling well, and there was no vomiting. 


Comment.—This case evidently belongs to a group of chronic duodenal 
obstructions in which the mechanism of production is not clear. There 
is considerable difference of opinion as to how these patients should be 
treated. If any operative treatment is to be used, and it seems to be 
desirable to use it only in those eases of high-grade obstruction, the 
only rational procedure seems to be that used here. Many similar cases 
have been described in which the immediate result of the operation 
seemed to be satisfactory, but later the old symptoms all recurred. In 
this particular: instance I believe that we have helped the patient con- 
siderably by the procedure used. 


Fig. 3 (Case 3).—A, Anteroposterior x-ray showing dilated stomach with ulcer niche 
in duodenal cap. B, Lateral view showing dilated duodenum. 


Case 3.—O. C., a white male, aged 30 years, was admitted to the Cincinnati 
General Hospital Jan. 29, 1939, because of hematemesis and abdominal pain. The 
acute illness had started one week before with epigastric pain. Vomiting began 
two days before admission, and tarry stools and weakness one day before. The 
morning of admission there was a large hematemesis followed by loss of conscious- 
ness, and the patient was brought to the hospital in a state of shock. In the past 
history it was found that the patient had had symptoms of duodenal ulcer for 
thirteen years, beginning when he was seventeen years old with episodes of pain 
and vomiting about every six months, each lasting from one to three weeks. On 
admission the blood pressure was 88/60, lowest red blood count 3.46 million, and 
highest blood urea nitrogen 38 mg. per cent. The bleeding apparently ceased 
shortly after admission, but vomiting persisted. Frequent gastric expression was 
used, from 750 to 2500 ¢.c. being recovered. The largest amount obtained at one 
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time was 2900 c¢.c., the average amount 1000 c.c. X-ray on Feb. 13, 1939 (Fig. 3), 
showed the stomach to be dilated and atonic. The duodenal cap was deformed with 
a large ulcer niche in the central portion. The duodenum was markedly dilated in 
the first, second, and part of the third portion and presented active forward and 
reverse peristalsis and fibrillary movements. Abrupt narrowing of the caliber of 
the duodenum occurred at about the mid-point of the transverse portion. In the 
erect position no barium passed beyond this area. In the recumbent position, a 
thin stream of barium passed at intervals. At twenty-four hours no barium was 
found in the stomach. A diagnosis was made of duodenal ulcer and obstruction of 
the duodenum in the third portion probably due to pressure from without. Pain 
and gastric retention continued and on Feb. 25, 1939, operation was performed. 
A large duodenal ulcer with considerable scarring was found though the pylorus was 
patent. The stomach was very large. The first and second portions of the duodenum 
were very much dilated and there was marked obstruction of the transverse portion 
where the mesenteric vessels constricted it. About two-thirds of the stomach was 
resected, and a posterior Polya anastomosis done. On account of the marked 
obstruction in the third portion of the duodenum, a duodenojejunostomy was done 
to allow the bile and pancreatic juice free access to the jejunum. The patient had 
a smooth postoperative course. X-rays in March, and in September, 1939 (Fig. 4), 
show well-functioning stomas. He was last seen in the outpatient clinic in Novem- 
ber, 1939, at which time he was very well and had gained fifteen pounds in weight. 
Verbal report in June, 1940, stated that he was free of gastric complaints. 


Fig. 4 (Case 3).—X-ray taken in March, 1939, a few weeks after operation, showing 
function of both stomas. 


Comment.—This patient showed tremendous gastric retention which 
was apparently due to obstruction in the third portion of the duodenum 
rather than at the pylorus, in spite of the fact that a large duodenal 
ulcer was present just beyond the pylorus. The method of origin and 
development of this obstruction is obscure. Vomiting during the last 
attack had been present for only a very short time. Relationship be- 
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tween the ulcer and the obstruction does not seem to me to have been 
established. Some of you may think that the duodenojejunostomy was 
not necessary. However, the roentgenologic and operative findings in- 
dicated such a high-grade obstruction that it seemed advisable to me to 
perform it. 


Fig. 5 (Case 4).—X-ray showing marked dilatation of duodenum. 


CASE 4.—L. H., a white male, aged 26 years, employee of a coal company in 
West Virginia was admitted to the Holmes Hospital, May 12, 1941, complaining 
of weakness, loss of weight, and vomiting. He first noticed loss of appetite, and 
a feeling of fullness after meals beginning about nine to ten months previously. 
Partial relief was obtained by eructation of gas and vomiting of greenish, bitter 
fluid. The condition gradually grew worse until he vomited large quantities of fluid 
nearly every evening, about two hours after the evening meal. In February, 1941, 
a large gland, one of a chain in the right inguinal region was removed and a diag- 
nosis of malignant lymphoma or early Hodgkin’s disease was made. On arrival at 
Cincinnati he was emaciated, dehydrated, and the skin was deeply pigmented. There 
was moderate lymphadenopathy; the liver and spleen were not enlarged; the blood 
was normal except for a mild anemia. The night of admission 2 L. of fluid was 
drained from the stomach with a tube, and for the next few nights 800 to 1000 
c.c. were aspirated at each gastric expression. X-ray May 14, 1941 (Fig. 5), showed 
the esophagus normal, and the stomach moderately dilated and filled with fluid. 
The barium could be easily expressed through a normal pylorus. The duodenal 
bulb, the second portion and part of the third portion of the duodenum were 
tremendously dilated. There was apparently an obstruction in the third portion, 
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probably due to extrinsic factors, most likely anomalous vessels, according to the 
roentgenologist. Active peristalsis was observed in the duodenum. Films taken at 
one, two, and four hours showed the same picture with no progress of the barium. 


Fig. 6 (Case 4).—Operative findings showing marked dilatation of the duodenum 
proximal to the superior mesenteric vessels, regional jejunitis, and constriction of the 
jejunum, with enlarged mesenteric glands. 


After hydration and repeated gastric expression the patient was operated upon, 
May 17, 1941. Marked dilatation of the duodenum was found up to the point where 
the mesenteric vessels crossed the transverse portion. In addition, a peculiar con- 
striction of the first eighteen to twenty inches of the jejunum with marked thicken- 
ing of the wall, was noted. The mesenteric glands to this segment of bowel were 
greatly enlarged (Fig. 6). No other abnormality was discovered in the abdomen. 
The change in the bowel suggested a regional jejunitis, but on account of the 
extent of the lesion, especially the proximal extent beyond the ligament of Treitz, 
a resection was considered too hazardous for this patient in his depleted state. Ac- 
cordingly an antiperistaltic duodenojejunostomy was done between the dilated part 
of the duodenum and the jejunum distal to the involved bowel. One enlarged 
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gland was removed and subsequent microscopic study showed only moderate hyper- 
plasia both of lymphocytes and endothelial cells. The patient had a somewhat 
stormy postoperative course. He developed pulmonary atelectasis with high fever. 
Sulfathiazole was given in therapeutic doses, and he recovered without the develop- 
ment of a frank pneumonia. He left the hospital, June 4, 1941, the eighteenth 
postoperative day, apparently well. A report from his local physician in Novem- 
ber, 1941, states that he is apparently quite well, eats what he likes, has gained 
weight and is working every day. 


Comment.—Here again the reason for the development of the ob- 
struction at the site where the mesenteric vessels cross the transverse 
portion of the duodenum is obscure. Could it be due to loss of weight 
and changes in intra-abdominal relations? Another factor was present 
here also, namely, the regional jejunitis. The question arises whether 
the sulfathiazole used in treating the pulmonary condition may not have 
exerted a beneficial influence on the lesion of the bowel. 


Fig. 7 (Case 5).—xX-ray of barium instilled into small bowel through duodenal 
tube, showing moderate dilatation of first and second portions of duodenum; the 
third portion shows a small barium-filled area with a constriction on each side. This 
central area remained constant throughout fluoroscopic examination and was regarded 
as a diverticulum. 


Case 5.—T. K., a white, male, 47 years of age, was admitted to the Holmes Hos- 
pital, Feb. 4, 1941. His principal complaints were nervousness, weakness, insomnia, 
and pain in the back and abdomen. Two years previously he had had an attack 
of hematemesis and tarry stools. A tentative diagnosis of duodenal ulcer was made. 
X-ray studies made some months later showed a small diverticulum of the stomach 
on the lesser curvature near the cardia. On a dietary regime he improved, but 
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grew worse with every dietary indiscretion or whenever he drank alcoholic beverages. 
More recent x-rays showed deformity of the duodenal cap suggestive of ulcer. The 
pain seemed to arise in the right costovertebral angle and radiate around to the 
right upper abdomen. He seemed to be making no improvement, and operation 
had been recommended by his physician. On Feb. 21, 1941, a laparotomy was done. 
The diverticulum of the stomach could not be located, though probably it lay in 
between peritoneal folds and surrounded by fat. There was no active duodenal 
ulcer present, though there was an insignificant scar, possibly of a healed ulcer. 
The head and body of the pancreas were noted as being firmer than normal. A 
pyloroplasty was done after incision of the duodenum was made to rule out an 
ulcer on the posterior wall. An appendix surrounded by adhesions was removed. 
Postoperative convalescence was smooth and he was discharged March 9, 1941, ap- 
parently well. 


Fig. 8 (Case 5).—Drawing of excised specimen; the ulcer in the center probably rep- 
resents the cavity which resembled a diverticulum in the roentgenogram. 


He was re-admitted March 25, 1941, because of recurrence of symptoms shortly 
after returning home. In addition to the pain, he now had occasional nausea and 
vomiting. Shortly after he entered the hospital an old urinary infection became re- 
activated and moderate fever developed. On March 31, 1941, barium was instilled 
into the small bowel by means of a duodenal tube. This showed normal position 
of all loops, normal motility, and normal outlines except in the third portion of 
the duodenum where there was noted a slight constriction and a constantly filled, 
irregular cavity about 114 em. in diameter which was interpreted as a diverticulum 
(Fig. 7). During this period the pain in the back became more intense, and vomit- 
ing increased, so that on April 12, 1941, operation was performed again. At this 
time a large, firm, annular mass was found constricting the third portion of the 
duodenum. This was resected with some difficulty due to its location between the 
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root of the mesentery and the aorta. It was necessary to take part of the body 
of the pancreas to which it was attached. An end-to-side anastomosis between the 
second portion of the duodenum and the jejunum was performed. Drains were 
placed owing to the incision into the pancreas. His postoperative course was rela- 
tively smooth considering the extent of the operative procedure. Gross and micro- 
scopic examination of the excised specimen showed an annular adenocarcinoma which 
almost completely occluded the lumen (Fig. 8). One of the preaortic lymph nodes 
removed with the tumor showed carcinomatous metastases. X-ray, May 20, 1941, 
showed a well-functioning stoma. The patient was discharged, appangntly well, 
March 25, 1941, six weeks after operation. He remained well all summer. Repeat 
x-ray in November, 1941, showed the same findings as in March. According to 
the latest report in January, 1942, the patient is still apparently well. 


Comment.—This patient was a problem from the beginning. He was 
extremely nervous, and it was impossible to evaluate his symptoms 
clearly. The roentgenologic evidence before the first operation was not 
absolutely conclusive, and operation was undertaken with some mis- 
givings. No satisfactory explanation of his symptoms was found at this 
time, and evidently the lesion of the third portion of the duodenum was 
overlooked. On his second admission it was obvious that he had some- 
thing fairly definitely wrong, organically. Again the evidence was not 
very conclusive. The presence of a lesion in the third portion of the 
duodenum was demonstrated roentgenologically only by passing a tube 
into the duodenum and instilling barium into the small bowel. How- 
ever, the obstructive nature of the lesion was not fully demonstrated 
nor appreciated, and there was no indication of the serious nature of 
the condition. It seems unlikely that permanent cure can be expected 
since involvement of regional lymph nodes was demonstrated. The 
failure to recognize the presence of the lesion at the first exploration is 
certainly to be deplored. Careful review of the history and early x-rays 
fail to point to any evidence which would focus attention on this area. 

The five cases here reported emphasize some of the difficulties expe- 
rienced in the diagnosis and treatment of obstruction of the second and 
third portions of the duodenum. In general, the chief symptoms seem 
to be vomiting and loss of weight, usually without much pain. Duodeno- 
jejunostomy seems to be of definite value in the treatment of specially 
selected cases. 
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THE USE OF SULFONAMIDES IN THE TREATMENT OF 
COMPOUND FRACTURES 


C. Lesure M.D., Derrorr, Micu. 


INCE the introduction of the sulfonamides, hope has been entertained 
by many that by their use the incidence of infection in accidental 
wounds could be materially lessened. With few exceptions the oral 
administration of the sulfonamide group proved disappointing in the 
control of infection in compound fractures and its use was discontinued 
by most surgeons. The advantages of local implantation of powdered 
sulfanilamide in the wound was first brought to our attention by Jen- 
sen, Johnsrud, and Nelson, in 1939. They demonstrated, both clinically 
and experimentally, that the incidence of infection in contaminated 
wounds could be reduced materially by the introduction of sulfanilamide 
powder in the wound. They again emphasized the fact that the sul- 
fonamides were a bacteriostatic and not a bactericidal agent and that 
in order to control infection in contaminated wounds it was necessary 
to have a higher concentration of the drug locally than could be ob- 
tained by oral administration. The local implantation of the drug in 
amounts of from 5 to 15 Gm. resulted in concentrations as high as 800 
mg. per cent, which they felt was the factor in combating the infection 
locally. 

Following this report a large number of articles appeared in the 
literature relative to the merits or demerits of this method of treatment 
in clinical cases. By far the majority of surgeons reporting on this 
were enthusiastic over the results obtained, although very few carried 
out or reported a control series. It is a difficult task to evaluate results 
accurately in the treatment of compound fractures unless we know all 
the facts pertaining thereto, such as the severity of the fracture, time 
seen after the accident, whether a dirty or clean wound, ete. Perhaps 
some of the discrepancies in the results obtained in different centers 
are due, in large part, to the difference in the local conditions. Prior 
to the use of sulfanilamide, the general infection rate with compound 
fractures at the Minnesota General Hospital ran from 25 to 28 per cent 
and this was reduced to 4.9 per cent following the use of sulfanilamide 
locally. At the Henry Ford Hospital the infection rate with compound 
fractures in 1938 was 20 per cent, and in 1939 it was 15.4 per cent. 
Since the use of sulfanilamide the rate has been reduced to 9.7 per cent. 

A few of the reported results of treatment of compound fractures 
with local implantation of sulfanilamide are shown in Table I. Of 
those reporting, Campbell in particular questioned the efficacy of the 
drug but stated that further study and a larger number of cases would 
be necessary before a final conclusion could be reached. 
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TABLE I 


FRESH COMPOUND FRACTURES 


PER CENT 
AUTHOR CASES INFECTED INFECTED 
Jensen 41 2 4.9 
Speed 35 4 11.4 
Swart 15 2 13.3 
Breck 7 1 14.2 
Stuck 21 2 9.5 
Campbell 35 10 28.5 
Total 154 21 13.6 


Following the early reports of the use of the drug in the treatment 
of compound fractures, other writers cautioned against overenthusiasm 
and felt that overconfidence in its efficacy might lead to neglect of the 
all important surgical principles necessary to the toilet of a wound. 
Others felt that the older proved methods of procedure such as the 
Bipp, Orr, and Trueta methods should be continued until it could be 
shown that the results from the use of sulfanilamide were better. 

The present war has provided a tremendous stimulus to the investi- 
gation of treatment of compound fractures and, as with all other wars, 
undoubtedly many lessons will be learned and great advances made in 
the treatment of this surgical condition. Primary closure of compound 
fractures in war surgery has always been condemned because of the 
high percentage of infections and amputations incident thereto. Trueta’s 
closed plaster method used in the Spanish and present World War has 
proved very satisfactory and has been indorsed by almost all surgical 
observers. Many are now using sulfanilamide locally in addition to 
the vaseline pack and report a still lower incidence of infection. Very 
encouraging reports have been released from the Surgeon-General’s 
office on the results of treatment of compound wounds with sulfanil- 
amide in the recent disaster at Pearl Harbor. Large amounts of sul- 
fanilamide were placed in the wounds either at the scene of the acci- 
dent or immediately upon admission to the hospital. Reports state 
that these wounds remained clean and that it was possible to carry out 
a débridement as late as thirty-six hours after the injury. 

Perhaps by the first-aid administration of the drug locally we will 
find that the infection rate is still further decreased. Certainly this 
type of treatment is worthy of further clinical and experimental in- 
vestigation. Caldwell has recently demonstrated experimentally that 
sulfathiazole powder introduced immediately into a wound contami- 
nated with Bacillus welchu will prevent gas bacillus infection in 100 
per cent of the cases. When the powder was placed in the wound one 
hour after the introduction of the organisms, 77 per cent of the animals 
died of gas bacillus infection. 

The objection has been raised that the sulfonamides locally implanted 
might delay wound healing and fracture repair. Key and others in 
experimental work have shown that although there is a delay in the 
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first few days, probably due to an excess amount of serous exudate, 
the wounds were completely healed in the same time as in the control 
animals. This observation was also found to be true with the amount 
of callus formation and time of fracture repair. 


There is still a difference of opinion regarding the necessity of steri- 
lizing the powder before placing it in the wound. Key has used auto- 
claved powder in his cases and reports no disturbance in the efficacy of 
the drug. We have not sterilized our powder because to date we have 
not felt that any harm resulted from the use of the fresh powder. 


In the treatment of fresh compound fractures I would like to em- 
phasize, as have so many others, the primary importance of sound 
surgical procedures. Under no circumstances does chemotherapy per- 
mit one to neglect a very thorough toilet of the wound. It has been 
our practice to carry out a débridement on fresh compound fractures 
that are seen in six hours or less following injury. The preparation 
of the wound and surrounding skin is carried out very thoroughly, 
using frequent changes of gloves, gowns, and drapes and copious irri- 
gation of the wound with saline solution. We do not hesitate to use 
internal fixation whenever necessary, using wire, vitallium plates or 
screws as indicated. Sulfanilamide powder is placed in the wound in 
amounts of from 3 to 20 Gm., depending on the size of the wound. 
When possible to do so without tension, the wound is closed and a east 
applied. Where there has been extensive loss of tissue the wound is 
left open, packed loosely with vaseline gauze, and a cast applied. 


TABLE IT 


COMPOUND FRACTURES, PRIMARY CLOSURE 


Number of cases 31 
Time seen after injury % to 9 hrs. 

Average, 3 hrs. 
Amount of sulfanilamide used locally 1 Gm. to 20 Gm, 

Average, 7 Gm. 
Internal fixation 12 cases or 40% 

(8 vitallium plates, 4 wire) 
Skin necrosis 13 cases 
Infection (mild) 3 cases or 9.7% 
TABLE IIT 


COMPOUND FRACTURES, PACKED OPEN 


Number of cases 10 
Time seen after injury 1 to 7 hrs. 

Average, 4.2 hrs. 
Amount of sulfanilamide used locally 1 Gm, to 20 Gm, 

Average, 9.5 Gm. 
Internal fixation (wire) 2 cases 
Infection 1 case or 10% 


A total of forty-one fresh compound fractures have been treated in 
this manner. The results are shown in Tables II and III. Thirty-one 
of the cases were closed primarily and three, or 9.7 per cent, had mild 
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infection. A number of these cases developed small skin sloughs along 
the suture line but on most of these no infection followed. Of the ten 
cases left open, one or 10 per cent developed infection which was severe 
enough to necessitate amputation. No cases of tetanus or gas bacillus 
infection were encountered in this series. 


SUMMARY 


We believe, from an analysis of this small series, that sulfanilamide 
powder used locally in the treatment of compound fractures is an im- 
portant adjunct to débridement in the prevention of infection. 

It is suggested that the earlier or first aid administration of the sul- 
fonamide drugs locally may still further reduce the incidence of infec- 
tion. Further investigation of the method of treatment seems definitely 
worthy of consideration. 
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ACUTE COSTAL CHONDRITIS ASSOCIATED WITH STERNAL 
OSTEOMYELITIS 


VINTON E. Sitter, M.D., CINCINNATI, OHIO 


(From the Department of Surgery of the College of Medicine, University of 
Cincinnati, and the Cincinnati General Hospital) 


LTHOUGH acute infection of the costal cartilages and of the 
sternum occurs infrequently, the disease is, nevertheless, so serious 
as to justify the attention of every surgeon. 

There are twelve costal cartilages on each side of the thoracie cage. 
The first five pairs are each articulated with the sternum. The next five 
are each articulated with the lower border of the cartilage of the pre- 
ceding rib and the last two have pointed extremities. 

There are three portions of the sternum, namely, the manubrium, the 
body, and the xiphoid process. Of interest is the xiphoid process, which 
in youth is cartilaginous, but becomes ossified in its upper half in adult 
life, the lower half still remaining cartilaginous. 

Incidence of either acute costal chondritis or sternal osteomyelitis or 
both is probably less than one-half of 1 per cent of all cases of osteo- 
myelitis. 

The mode of infection is limited to two routes, namely, (1) hema- 
togenous borne, and (2) accidental exposure of costal cartilages followed 
by immediate or delayed infection. ° 

In making upper abdominal or lower thoracic incisions surgeons 
should be very careful not to expose the sternum or the costal cartilages 
in the presence of infection. 

The most common and frequent early symptom is pain at the site 
of the infection. This may become excruciating pain during respira- 
tory motion as the disease progresses. The local signs of inflammation 
are present. If there is abscess formation in the soft tissue of the 
chest wall fluctuant areas can be palpated. Not infrequently draining 
sinuses develop in a neglected case and they usually vary in number. 
The mortality rate of this disease is between 27 and 50 per cent. 

As soon as the diagnosis is made of acute costal chondritis or of 
sternal osteomyelitis, alone, or associated, the treatment consists of 
adequate drainage of the infected area with resection of all involved 
cartilage or bone, or both, keeping in mind the fundamental surgical 
principles regarding infection in these structures. 

If the chondritis is localized to any one of the first five costal car- 
tilages the surgical principle of complete resection of that cartilage 
from the sternum and including the costochondral junction can easily 
be accomplished. However, when the second five pairs of costal car- 
tilages are involved, namely, six, seven, eight, nine, and ten, the problem 
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Fig. 1. 


Fig. 2. 


Fig. 1.—Diagrammatic sketch showing the original site of acute infection. 
Fig. 2.—Diagrammatic sketch of anterior thoracic cage after final resection. 


Fig. 3.—Anterior chest wall showing a corny grafted wound; catheter is in gastric 


stula. 


‘ 
| 
SS 
| 
\ 
Aug- 10-1940 
SH 


SILER: COSTAL CHONDRITIS WITH STERNAL OSTEOMYELITIS 409 


is somewhat more difficult. Again complete extirpation of the cartilage 
is essential and, therefore, it is not only necessary to resect the affected 
area, but also the entire mass of cartilage which joins these ribs to each 
other and to the sternum. This makes the operation one of magnitude, 
but it is the only procedure which is sure to be followed by success. 


Fig. 4.—View of anterior chest wall showing wound entirely healed and gastric fistula 
closed (December, 1941). 


CASE REPORT 


G. A., a colored male, aged 42 years, was admitted to the Cincinnati General 
Hospital, June 23, 1940, sixteen and one-half hours after an onset of severe epi- 
gastric pain. The diagnosis of a perforated peptic ulcer was made and through 
a short, upper right rectus incision a perforated duodenal uleer was closed. At 
this time peritoneal fluid culture revealed three organisms, namely, Bacillus 
aerogenes, nonhemolytic streptococcus, Staphylococcus aureus. 


The patient ran a septic course and on July 4, 1940, a left subhepatie abscess 
was drained through a left paracostal incision. There is some question as to 
whether the left costal margin was exposed or not at this time. An accidental 
gastrostomy was made and closed immediately. Soon after, the patient revealed 
signs of left costal chondritis. A gastric fistula developed. 
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On Aug. 10, 1940, when an attempt was made to close the gastrostomy, the 
involved cartilages (shown by the shaded area in Fig. 1) of ribs seven, eight, 
nine, and ten were partially resected. The infection continued to spread and the 
patient ran a septic course. The gastric fistula persisted and multiple drain- 
ing sinuses of the left costal margin were present. Repeated culture revealed 
the organisms to be nonhemolytic streptococcus and Staph, aureus. 

On Oct. 5, 1940, the block cartilages of six, seven, eight, nine, and ten remaining 
on the left side were resected. We were rather sure we had resected all of the 
involved cartilage. The wound was treated with daily wet dressings, but drain- 
age was always seen in the region of the xiphoid process. We now assume that 
the infection spread from the left to the right costal region through the cartilaginous 
tissue of the xiphoid process. 

On Nov. 3, 1940, it was necessary to resect the block cartilage of ribs six, 
seven, eight, nine, and ten on the right side as well as the xiphoid process and a 
small portion of the body of the sternum. 

In spite of this radical procedure the infection spread to the cartilages of the 
fourth and fifth ribs and these were resected as well as over one-half of the body 
of the sternum, on Nov. 15, 1940. We were sure that after this procedure there 
should be no extension of the infection. 

By Nov. 30, 1940, the cartilages of ribs two and three, the remaining body of 
the sternum, and part of the manubrium were involved and resected. 

The infection continued an upward spread and on Dec. 14, 1940, the final 
resection was done. At this time the cartilages of the first ribs, the sterno- 
elavicular joints, and the remaining portion of the manubrium were resected 
(Fig. 2). 

About twelve days after the final stage of resection this patient developed 
bilateral basal bronchopneumonia associated with labored respirations due to 
mechanical embarrassment of the thoracic cage. The patient was placed in a 
Drinker-Collins respirator, which we believe carried him sufficient time to allow 
the granulation tissue to overcome the mechanical difficulty. The wound was 
grafted in multiple stages (Fig. 3). This patient made a complete recovery and 
is now leading a normal life (Fig. 4). 


In summary, we emphasize that acute costal chondritis associated with 
sternal osteomyelitis is a rare but serious syndrome. The importance of 
anatomic knowledge of the costal cartilages and the sternum has been 
stressed. Curability can result only through the application of surgical 
principles to the anatomicopathologie problem presented. 

To our knowledge this is the only case where twenty costal cartilages 
and the entire sternum have been resected. 
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POSTOPERATIVE THROMBOPHLEBITIS AND EMBOLISM 


NELSON W. Barker,* M.D., JAMES T. PriestLEy,t M.D. 
ROCHESTER, MINN. 
(From the Mayo Clinic) 


ITHIN the past few years it has been shown by a number of inves- 

tigators that postoperative venous thrombosis, thrombophlebitis, 
and pulmonary embolism can be prevented definitely by the adequate 
administration of heparin. Recent studies of another preparation, 
dicoumarin, 3, 3’-methylene-bis-(4-hydroxycoumarin), indicate that ade- 
quate and closely supervised administration of this drug also will pre- 
vent these postoperative complications. However, heparin is expensive 
and somewhat difficult to administer and the dosage should be indi- 
vidualized for each patient, depending upon its exact effect on the 
coagulation time of the blood. This necessitates frequent determina- 
tions of the coagulation time. Dicoumarin is not expensive and is 
easily administered by mouth. The dosage of this drug, however, also 
must be carefully individualized, depending upon the results of daily 
accurate determinations of the prothrombin time. There is some risk 
of hemorrhage, during the administration of both heparin and dicou- 
marin, although this danger may be minimized by careful individual- 
ization of dosage. The tendency toward hemorrhage of heparinized 
patients can be stopped easily and quickly by discontinuance of ad- 
ministration of heparin and by the use of protamine. The effect of 
dicoumarin ean be stopped by the transfusion of fresh, citrated blood, 
although sometimes not as rapidly as in the case of heparin, and it 
may be necessary to transfuse blood several times. 

In a review of the records of 1,665 consecutive cases of postoperative 
venous thrombosis, thrombophlebitis, and pulmonary embolism, the in- 
cidence of all these complications was found to be only 0.96 per cent for 
all operations, 2.1 per cent for all cases of laparotomy, and 3.1 per cent 
for all cases of laparotomy in which surgical procedures were done on 
the female pelvic organs. The incidence of fatal pulmonary embolism 
was 0.2, 0.4 and 0.5 per cent, respectively, for these three groups of surgical 
patients. Thus. while postoperative thrombosis and embolism are serious 
complications, they are actually comparatively rare, and the use of 
either heparin or dicoumarin does not seem justified as a routine pro- 
cedure to prevent thrombosis and embolism. To date, we know of no 
satisfactory test for determining which patients have a definite tend- 
ency toward postoperative thrombosis and embolism. 


*Division of Medicine, The Mayo Clinic. 
+Division of Surgery, The Mayo Clinic. 
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In the statistical analysis of the 1,665 cases, it was found that ap- 
proximately 50 per cent of patients having fatal pulmonary embolism 
had had previous episodes of nonfatal embolism or pulmonary infare- 
tion or had had clinically diagnosed thrombophlebitis. Of 381 patients 
who had pulmonary embolism or infarction and survived, 44 per cent 
were afflicted by a subsequent episode of embolism or thrombophlebitis, 
30 per cent were afflicted by a subsequent episode of embolism, and 19 
per cent subsequently had a fatal pulmonary embolism. Of those pa- 
tients who had thrombophlebitis which was diagnosed clinically, 11 
per cent had a subsequent episode of thrombophlebitis, 16 per cent had 
pulmonary embolism, fatal or nonfatal, and 6 per cent had a subse- 
quent episode of fatal pulmonary embolism. The statistical study 
showed further that postoperative thrombosis and pulmonary embolism 
were two and one-half times as common among patients having ¢ar- 
cinoma, three times as common among patients having diseases of the 
peripheral veins or severe infections, three and one-half times as com- 
mon among patients having heart disease, and four and one-half times 
as common among patients having anemia or other evidence of blood 
dyscrasias, as it was in the group of patients who had none of these 
predisposing factors. It was found that the incidence of postoperative 
venous thrombosis or pulmonary embolism was very high among pa- 
tients who had had thrombophlebitis recently (within six months) or 
pulmonary embolism occurring spontaneously or after another opera- 
tion. There was a slight but definite increased incidence in these two 
conditions among those patients who had had thrombosis or embolism 
longer than six months previously. 


At present we feel that the use of anticoagulant therapy, with either 
heparin or dicoumarin, is indicated for all patients who have had pul- 
monary embolism or pulmonary infarction and have survived. It is 
also indicated for patients in whom thrombophlebitis develops, because 
in these two groups the risk of further episodes of venous thrombosis 
and/or embolism and even fatal pulmonary embolism is sufficiently 
great to warrant great concern. We also found that heparin and 
dicoumarin should be administered postoperatively as a preventive 
measure to those patients who have had thrombophlebitis recently or 
pulmonary embolism arising from any cause within six months prior 
to the operation. Patients who have organic heart disease, varicose 
veins, anemia or other blood dyscrasias, carcinoma, or severe infections 
have a somewhat greater tendency toward postoperative venous throm- 
bosis and pulmonary embolism than do patients who do not have these 
conditions. Although the use of heparin and dicoumarin is not ad- 
visable as a routine procedure, even in these groups, if a combination 
of several factors is present such anticoagulant therapy is usually 
indicated. 
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ASPIRATION BRONCHOPNEUMONIA 


WESLEY APFELBACH, M.D., ILL, 


(From the Department of Pathology of the Presbyterian Hospital 
and the University of Illinois) 


REVIOUS publications’ * have called attention to the frequency of 

occurrence and clinical manifestations of acute bronchopneumonia 
that results from the aspiration of regurgitated gastric material. It is 
the purpose here to point out the anatomic changes that must be pres- 
ent in order to demonstrate this form of pneumonitis in contrast to 
bronchopneumonia caused by the usual upper respiratory organisms 
such as pneumocoeci, Micrococcus catarrhalis, Streptococcus hemolyticus 
and Str. viridans in which the inflammatory process goes through the 
stages of engorgement, red hepatization, and gray hepatization very 
much like the stages of lobar pneumonia. The inflammatory reactions 
following the aspiration of gastrie material are chiefly hemorrhagic, 
edematous, and hyperemic. Polymorphonuclear and fibrin exudation 
occurs infrequently. This condition in the past has frequently been 
interpreted both clinically and pathologically as hypostatie broncho- 
pneumonia and hypostatic hyperemia and edema. 

There are two general groups of predisposing causes. Whenever the 
gastrointestinal tract is dilated from paralytic ileus, bowel obstruction, 
or dilatation of the stomach, the chance for regurgitation is present. 
In other cases stupor and coma predispose to the aspiration of material 
from the pharynx and regurgitated material from the stomach because 
of loss of control of the laryngeal muscles. 

It is desirable to perform the post-mortem examination within one 
or two hours after death in order to minimize the degree of post- 
mortem changes in the lung tissue. Lungs, ordinarily, do not undergo 
post-mortem changes rapidly. In the presence, however, of regurgi- 
tated material from the gastrointestinal tract such changes are ob- 
served soon after death. 

When the sternum is removed the lungs do not collapse because they 
are distended with air. This is due to flooding of the bronchial tree 
with material from the stomach or hemorrhagic exudate interfering 
with expiration, as do all conditions that partially occlude the lumen 
of the bronchial tree. 

Disseminated in the lungs, there are hemorrhagic, edematous, and 
hyperemic¢ regions, increasing in extent from the anterior to the pos- 
terior portions. These regions, instead of having the red color of 
hemoglobin, very frequently have abnormal shades of color due to 
methemoglobin and hemolysis. 
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The lining of the bronchial tree is usually the seat of an intense 
active hyperemia and superficial desquamation of the epithelial cells. 
The degree of hyperemia is more marked than is observed in instances 
of pneumococcal pneumonia. Furthermore, the mucosa is usually in- 
tact in the bronchial tree in ordinary bronchopneumonia, provided 
that tissues are fixed soon after death. 

If the patient dies soon after aspiration, the material in the bronchial 
tree has many of the characteristics of the material found in the stom- 
ach. If a few hours have elapsed, the lumen is occupied by a hemor- 
rhagie exudate. 

Cultures are made of the blood in the right heart chambers, the ma- 
terial in the trachea, hemorrhagic lung tissue, and the lumen of the 
stomach. It is found that the bacterial flora in the trachea, lung, and 
stomach is the same and consists of organisms commonly found in the 
intestinal tract but not in the mouth or pharynx, such as gram-positive 
anaerobic bacilli, colon bacilli, yeasts, and occasional staphylococci. 
In most instances the cultures of blood from the heart are negative, 
indicating that the bacteria found in the lung tissue did not obtain 
their way through the blood stream from the gastrointestinal tract. 

Histologically, the most common changes consist of extreme engorge- 
ment of the alveolar capillaries, disseminated regions of edema and 
hemorrhage, and decreased staining capacity of the lung tissue, in 
contrast to the distinctiveness observed in other organs. Occasionally 
bile pigment and undigested particles of food are observed in the 
bronchioles and alveolar spaces. It has been noted that polymorphonu- 
clear leucocytes begin in the exudate several hours after aspiration. 

Bizarre instances of advanced post-mortem change simulating acute 
gangrene of the lung have been observed in the past, beginning with 
the time of Becker’s publication, in 1887.* The edematous and hem- 
orrhagic phase, which is the common one, has not been recognized 
etiologically by pathologists and physicians. Attention is called to the 
fact that aspiration pneumonia of this type occurs in individuals who 
have lost free hydrochloric acid in the stomach content which allows 
the development of a heavy bacterial flora in the gastric juice. 
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CONCUSSION OF THE LUNG 


James D. Kine, M.D., Pu.D.,* CotumBus, Ox10 
(From the Department of Research Surgery of The Ohio State University) 


IGH-EXPLOSIVE bombs have been used more widely on the 
civilian populations and at sea in this World War II than in any 
previous conflict. For two years this country has been aware of the 
bombing of cities; consequently, a real need has arisen for the investiga- 
tion of the nature of this urgent problem. One of the more significant 
problems of the present war thus becomes an analysis of the detonation 
of high explosive and its effect on the human body. 

Injury resulting from high explosive was observed during the last 
war. At that time it was variously regarded as ‘‘shell shock’’ and 
‘‘commotio thoracis.’’ It was observed in soldiers who were near an 
exploding shell, but who were not actually hit by the flying fragments. 
Similar observations were reported from the Spanish Civil War and 
similar injuries have long been reported in civilian accidents in which 
the individuals were badly shaken up but at the time seemed to have 
escaped more serious injury. More recently, it has been frequently 
observed during the bombing of England. The British have carefully 
studied the condition, and have applied to it the general term of ‘‘ blast 
injury’’ (Fig. 1). 

Coneussion of the lung, thus, on the basis of experimental studies of 
Zuckerman,” appears to be due to the effects of the blast wave which fol- 
lows the explosion of a rapidly detonating projectile, such as a bomb. 
The explosion results in the sudden compression of the air immediately 
surrounding the bomb. Thus, at any point in the immediate neighbor- 
hood of an explosion, there occurs first a momentary wave of high pres- 
sure followed by a lesser one of negative suction pressure. The pressure 
recordings obviously vary with the distance and the size and weight of 
the bomb. For example, at a distance of fifteen feet from an exploding 
125-pound bomb, the hydrostatic pressure may be as high at 200 pounds 
per square inch, whereas at a distance of fifty feet, the maximum 
pressure recorded will not be more than ten pounds per square inch 
(Fig. 2). 

The pulmonary injuries were found to be directly due to the impact 
of the pressure wave on the chest wall, since the lesions were found to 
be localized to the side facing the explosion. When half the animal 
was protected with sponge rubber, no lesions were observed if the pro- 
tected side faced the explosion, but characteristic lesions were observed 

*Comly Fellow in Research Surgery. 
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Fig. 1—Photomicrograph of the lung of a man who died as a result of injury 
sustained in an air raid. The alveoli, which are disrupted, are filled with blood cells. 
(After Zuckerman.’) 


Fig. 2.—Photomicrograph of the lungs of a rabbit exposed to blast, showing many 
alveoli filled with blood cells, and the disrupted alveolar walls. (After Zuckerman.’?) 
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when the unprotected side faced the explosion. Bilateral lesions were not 
observed, thus, it appears that the etiology is a local rather than a gen- 
eral traumatic effect mediated through an open trachea. Injuries to the 
central nervous system are likewise thought to be caused by the hy- 
draulic-like pressure developed from sudden compression of the thoracic 
cage with consequent violent back pressure on the venous side. The 
most frequent pathologic findings in blast injuries are ruptured alveoli, 
ruptured alveolar vessels, and evidence of traumatic pulmonary hemor- 
rhage. A more recent report indicates that the lesions were also found 
in other organs, including the epicardium of the heart, and very fre- 
quently in the large intestine, which, next to the lungs, proved to be the 
most susceptible to the effects of blast. As a rule, there are no fractures 
and no external signs of injury. 


Fig. 3.—Photomicrograph of the lung after injury by contusion in peacetime civilian 
life. Note the hemorrhagic exudate in the ruptured alveolar spaces. 


With evidence supporting the theory that the lung damage is due to 
the physical impact of the blast wave against the thoracie wall, atten- 
tion is consequently directed to reported observations of such similar 
forms of lung injury in peacetime civilian life. It has been observed 
that such forms of lung injury occur more commonly in children than 
in adults. This is probably because of the more elastic nature of the 
thoracic cage in children in whom the lungs are more easily compressed 
between the resilient ribs. An example of this form of lung injury 
was observed recently in one of our own patients. A boy, 12 years of 
age, died soon after having sustained a heavy crushing blow on the 
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chest. A clinical diagnosis of fracture of the skull was made, but post 
mortem examination revealed, besides fracture of the base of the skull, 
many small hemorrhagic spots scattered over the pleural surface of 
the lungs, and microscopic examination revealed multiple areas of hemor- 
rhage of varying size scattered throughout the entire lung. Many of 
the alveoli appeared disrupted and filled with the red blood cells (Fig. 
3). This was an instance of peacetime injury of the lung without signs 
of external chest injury. It was not recognized clinically. The fact 
that extensive visceral damage can be produced without revealing any 
external evidence is important from many points of view. The clinical 
significance of this example is obvious and has been recognized by cer- 
tain surgeons. 

Prophylaxis is possible. This is particularly true of injuries due to 
high explosives. If one is near an exploding bomb he should attempt 
to protect his chest from the high pressure wave. This can be done by 
taking shelter behind a solid object or by throwing oneself face down- 
ward into a gutter and letting the pressure wave pass over the curb- 
stone. If there is insufficient time to do more, one should fall flat on 
his face, since the heavy back muscles and spine afford greater protec- 
tion to the lungs than the anterior chest wall. It may even be feasible, 
in the future, to devise some type of protective armor for the chest. 

Treatment consists largely in recognition of the existence of such an 
injury, oxygen therapy, and particularly rest to avoid any additional 
trauma that might be superimposed upon the already hemorrhagic lung. 
General anesthesia should be avoided. 
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FAMILIAL HEMOLYTIC JAUNDICE 
A Stupy OF THE RESULTS OF SURGICAL THERAPY 
CHARLES W. JRr., M.D., OMAHA, NEB. 


AMILIAL hemolytic jaundice has been recognized as a clinical 

entity since 1900, when Minkowsky' published the first accurate de- 
scription of the condition. The essential diagnostic features of increased 
fragility of the red blood cells, reticulocytosis, acholuric jaundice, and 
splenomegalia are now well recognized. 

During the past five years, a series of thirty cases of familial hemolytic 
jaundice have been studied. In sixteen cases, splenectomy was advised 
because of clinical and laboratory evidence that the disease process was 
not latent. Thirteen patients accepted this advice and have success- 
fully undergone splenectomy. These thirteen patients, coming from 
nine distinct and unrelated families, form the basis of this report. 

The average age of this group of patients was 25 years, the oldest 
being 40 and the youngest 5 (Table I). Females predominated in the 
ration of 2:1. A definite family history of hemolytic jaundice was ob- 
tained in all but two cases in this series. One exception was a boy, 11 
years of age, from the Child Saving Institute and repeated efforts to 
trace his parents were unsuccessful, Definite clinical icterus was present 
in twelve cases, or 93 per cent of the group, on admission. One patient 
exhibited only a sallow complexion and muddy sclera, but definite 
jaundice was absent. 

The presenting symptoms in this group of patients subjected to 
splenectomy are listed in Table II. It is of interest that weakness, 
fatigue, and jaundice were the outstanding complaints in all but two 
of the series as evidence of the constant blood destruction with associated 
icterus, 

Pain in the left upper quadrant was noted in those who were ex- 
periencing a sudden exacerbation of the hemolytic factor with asso- 
ciated enlargement of the spleen. Fever, chills, nausea and vomiting, 
likewise, were attendant symptoms in those admitted during a more 
active phase of the disease. 

The spleen was readily palpable in each of the thirteen cases. In five 
instances, the organ extended from two or four fingerbreadths below 
the left costal margin, in five, to the level of the umbilicus, and in three 
instances the mass reached the anterior superior spine inferiorly and 
extended medially past the midline. 

The principal complications of familial hemolytic jaundice are noted 
in Table III. Of these complications, acute hemolytic crises, or ‘‘crises 
of deglobulization’’ are the most interesting and important. The exact 
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TABLE I 


SERIES OF THIRTEEN CASES 


Average age 25 years 
Oldest age 40 years 
Youngest age 5 years 
Males 5 cases 
Females 8 cases 
Family history 85% 
Icterus present 93% 
Spleen palpable 100% 
TABLE IT 


ADMISSION COMPLAINTS AND ORDER OF FREQUENCY 


NUMBER 


COMPLAINT PER CENT 
Weakness 11 83 
Fatigue 11 83 
Jaundice (mild) 11 83 
Jaundice (deep) 1 8.5 
Splenic mass 6 46 
Pain (left upper quadrant) t 33.2 
Pain (right upper quadrant) 3 25 
Fever and chills 3 25 
Nausea and vomiting 2 17 
TABLE IIT 
COMPLICATIONS 


Acute hemolytic crisis 
Biliary complications 
Gallstones, cholecystitis 
Caleulous common duct obstruction 


precipitating factor. for these acute hemolytic crises has never been 
determined, and a careful study of this series of patients offers no ade- 
quate explanation. The tendency for several affected members in a 
family to experience these episodes within a period of a few days’ time 
has been one of the most interesting features of this disease. In one of 
these families a mother and her daughter, aged five years, both developed 
acute hemolytic crises within one week, reducing their red counts to 
levels below 1,000,000. In a second family, a girl and her two brothers 
took gravely ill with typical crises at the same time. One brother suc- 
cumbed, one recovered but remains below par with icterus and spleno- 
megalia, and the third reported subsequently for splenectomy with clin- 
ical cure. 


Cowen,” Scott,> and Dawson‘ have all emphasized the seriousness of 
these acute hemolytic episodes. Patients who have once had a crisis tend 
to have others and we feel that such a history provides a definite indica- 
tion for advising splenectomy. A young man, aged 29 years, was ob- 
served at the University Hospital five years ago in an acute hemolytic 
crisis for which splenectomy was advised and refused. X-ray therapy 
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in large doses was given over the splenic area on several occasions with- 
out benefit. He succumbed two years later at his home as a result of 
a subsequent crisis. 

In this series of thirteen splenectomized patients, five, or 31 per cent, 
gave a history of one or more crises before admission, and two patients 
were admitted to the hospital during their first acute episode of hemoly- 
sis. Neither of these latter two patients was operated upon as an emer- 
gency, as advocated by Curtis and co-workers,’ but came to splenectomy 
after the blood picture was somewhat restored by medical means. How- 
ever, we are fully in agreement with his thought on these cases and be- 
lieve that emergency splenectomy for acute hemoclastic crises is a logical 
procedure. 

It is now rather generally appreciated that one should not give trans- 
fusions to patients suffering with familial hemolytic jaundice before 
splenectomy, even though the degree of anemia be very striking. Severe 
reactions are very prone to occur in spite of accurate cross matching of 
blood, with a sudden and alarming increase in hemolysis of red cells 
and a further drop in the blood picture. Jones® reports the development 
of transfusion reactions in 45 per cent of his series of patients who 
were given transfusions prior to splenectomy. Transfusions were given 
in two of our early cases before removal of the spleen with a severe 
reaction in one instance. We now believe that the preoperative admin- 
istration of blood to these patients is contraindicated, but transfusion 
may be carried out with complete safety and without fear of a reaction 
as soon as the splenic pedicle is ligated. 

It is generally conceded that biliary complications will develop in 
approximately 70 per cent of the cases of familial hemolytic jaundice. 
Naturally, the incidence will be higher in those patients who have been 
subjected to a chronic hemolytic factor over a period of years, but 
youth is no assurance that stones will not be present. Rassieur,’ in 
1937, reported three children in one family under the age of 10 in 
each of whom gallstones were present at the time of splenectomy for 
familial hemolytic jaundice (Table IV). None of the group of thirteen 
patients had been subjected to previous biliary surgery, although two 
other patients with familial hemolytic jaundice have been observed who 
had previously undergone cholecystectomy without relief of symptoms 
and subsequently refused splenectomy. Pemberton*® reports that 20 
per cent of the patients in his series of cases had previously been oper- 
ated upon for lesions of the biliary system without the underlying condi- 
tion being recognized. Cholecystograms were made in ten of the thirteen 
cases, demonstrating a pathologic gall bladder in six instances. At the 
time of splenectomy, stones were palpable in six cases, or 46 per cent, 
of this series. 

The management of the associated biliary disease in these patients 
may present a very difficult clinical problem. The role of the spleen 
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in familial hemolytic jaundice and clinical experience indicates that the 
spleen, which is primarily at fault, should be removed first and asso- 
ciated biliary pathology either dealt with at the same time or at some 
future date. When there is a history of previous biliary colic and 
stones are palpable when splenectomy is undertaken, one’s natural de- 
sire is to deal with the spleen and the gall bladder at the same time. 
Technically, however, this is often impossible or definitely contraindi- 
cated. In one of our cases a cholecystotomy was done at the time of 
splenectomy with a satisfactory result to date. In four others, secondary 
cholecystectomy was performed for persistent biliary symptoms. Cal- 
culous common duét obstruction, associated with an acute hemoclastic 
crisis, occurred in one patient in this series. Jaundice of both a hemo- 
lytic and obstructive character was intense, with an icterus index of 
360 and a rapidly falling blood picture. In this type of patient vitamin 
K has proved to be of tremendous value since it permits one to attack 
the spleen safely as a primary procedure with subsequent correction of 
the biliary pathology. This patient, with adequate preparation by 
means of glucose and vitamin K, was splenectomized and three weeks 
later was subjected to cholecystectomy and choledochostomy. He made 
an excellent recovery and is now back at full-time work without com- 
plaints. 
TABLE IV 


BILIARY COMPLICATIONS 


CASES PER CENT 


Previous gall bladder symptoms 3 23 
Previous biliary surgery 0 0 
Cholecystograms, done in ten cases 


Pathologic gall bladder 6 46 
Gall bladder reported normal 4 31 
Obstructive jaundice, on admission 1 8 
Gallstones palpable at operation 6 46 
Biliary surgery with splenectomy 1 8 
Subsequent biliary surgery 4 31 


The average blood values for this series of cases are shown in Table V. 
The sudden and striking increase in the cellular elements of the blood 
during the course of splenectomy is one of the most interesting features 
of this condition. Blood studies, in part previously reported,” *° made 
at frequent intervals during operation and throughout the postoperative 
period confirm the observations of Glover and Fargo,'! and Doan and 
his co-workers.’? In this series of patients, there was a uniform rise in 
the hemoglobin during operation and in the hour following, which aver- 
aged 23.2 per cent for the group. The erythrocyte counts correspond- 
ingly arose during the same period with an average increase of 1,100,000 
cells. Both the hemoglobin and erythrocyte readings then gradually 
fell during the next forty-eight hours to approach the preoperative read- 
ings. A gradual increase then appeared in both readings with normal 
counts in almost every case at the end of the first postoperative month. 
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The leucocyte counts also became elevated during splenic manipula- 
tion, averaging 28,000 one hour after splenectomy and 46,000 eight hours 
after operation. This leucocytosis gradually decreased during the post- 
operative period although a mild elevation of the white cell count, 
ranging from 10,000 to 15,000, was present in each instance at the time 
of dismissal. 

TABLE V 


BLoop PICTURE IN SERIES OF THIRTEEN CASES 


RETICU- ICTERUS 
HB R.B.C, PLATELETS 
Average admission . 61 3,300,000 12.3 é 203,000 
Low 20 930,000 156,000 
High 98 5,400,000 36 240,000 
Average dismissal 84 4,700,000 : ¢ 334,000 
Low 69 3,870,000 P : 209,000 
High 107 5,600,000 480,000 


These immediate and dramatic changes in the blood picture are char- 
acteristic of the patient with familial hemolytic jaundice during and 
following splenectomy. They have not been observed in five patients 
with atypical hemolytic jaundice subjected to splenectomy, nor were 
they again noted in the four patients who were subsequently subjected 
to biliary surgery. The probable explanation is a sudden outpouring 
of cells into the peripheral circulation from an enlarged splenic reservoir 


that is compressed and manipulated during the surgical procedure. 
These changes in the blood picture coincide with the reduction in the 
size of the spleen which occurs during operation and is both visible and 
obvious. This initial autotransfusion is the factor which permits suc- 
cessful splenectomy in the presence of profound anemia or a crisis with- 
out resorting to transfusions. Following splenectomy, transfusion is 
entirely safe but is rarely necessary; it was employed only once in this 
series of thirteen cases. 

Technically splenectomy in familial hemolytic jaundice is made dif- 
ficult only by the size of the spleen encountered (Table VI). The aver- 
age splenic weight in this series of cases was 835 Gm., representing an 
enlargement of five times the normal size. A few adhesions were pres- 
ent in three instances as a result of previous splenic infarcts with peri- 
splenitis. In only one case did they offer any technical problem. There 
has been no recurrence of the hemolytic factor in any of this series of 
cases following splenectomy. When evidence of hemolysis does reappear 
following removal of the spleen, it may be assumed that (1) the original 
diagnosis was incorrect, (2) overlooked splenic tissue has become active, 
or (3) hemolymph nodes have hypertrophied and assumed a hemolytic 
character. 

The essential clinical and laboratory features of familial hemolytic 
jaundice are now so well established that few errors in diagnosis oceur. 
Furthermore, experience indicates that the autotransfusion reaction ac- 
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companying splenectomy in familial hemolytic jaundice is a typical and 
essential reaction which occurs in all cases and confirms the diagnosis. 
As previously noted, the phenomenon of autotransfusion did not oceur 
with splenectomy in five patients with atypical hemolytic anemia, in 
none of whom was there any permanent benefit from surgical therapy. 

The importance of the accessory spleen has been emphasized by Curtis 
and White.** They reported their presence in 10 per cent of autopsy 
material studied and in 20 per cent of their cases of familial hemolytic 
jaundice coming to operation. A careful search was made in each of 
these thirteen cases and definite accessory spleens were found in three 
instances, or 24 per cent of the group. In each patient, these accessory 
splenculi were found in, or taking their attachment from, the principal 
pedicle of the spleen. 


Fig. 1.—Spleen with two accessory spleens removed from boy, aged 23 years, with 
familial hemolytic jaundice; one accessory spleen was attached to the _ splenic 
pedicle while the second lay adjacent to the upper pole of the left kidney. 

Hypertrophy of hemolymph tissue with an assumption of hemolytic 
characteristics offers a possible explanation for recurrence of symptoms 
following splenectomy. While this occurs only rarely and is by no 
means as frequent a cause of recurrence as overlooked accessory splenic 
tissue, the possibility must always be considered. 

We have observed one patient who remained well for two years after 
splenectomy for hemolytic jaundice and then again developed profound 
anemia. He received a total of ninety transfusions during the five-year 
period he survived after recurrence of symptoms. At autopsy there was 
a striking enlargement of all the abdominal hemolymph nodes, ranging 
in size from 1 to 3 em. in diameter. No accessory splenic tissue was 
found by the pathologist in spite of a very careful search. 
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TABLE VI 


THE SPLEEN IN THIRTEEN CASES 


Average weight 835 Gm. 
Largest 2200 Gm. 
Smallest 300 Gm. 
Accessory spleens 3 Cases 


Adhesions 3 Cases 


SUMMARY AND CONCLUSIONS 


A series of thirteen typical cases of familial hemolytic jaundice sub- 
mitted to splenectomy with clinical cure have been presented. Acute 
hemoclastie crises and biliary disease were the principal complications 
encountered. The autotransfusion reaction occurring with the splenec- 
tomy in each instance has been discussed and its value in confirming the 
diagnosis emphasized. Transfusion before splenectomy is definitely 
contraindicated but may be carried out subsequently without risk. The 
possible causes of a recurrence of the hemolytic factor in these patients 
following splenectomy are misdiagnosis, overlooked accessory splenic 
tissue, or hemolymph tissue which has assumed a hemolytic character. 
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CHRONIC BILIARY TYPHOID CARRIERS 


Freperick A, CouLer, M.D.,* AND PETER CRABTREE, M.D. 
ANN Arpor, MICH. 


INCE the advent of staunch measures instituted by our public health 
departments concerning improvement in water supply, better sewage 
disposal, and sanitary supervision of dairy activity, outbreaks of typhoid 
fever have become relatively infrequent. The increased use of typhoid 
vaccine in the civilian population likewise has played a part in lessen- 
ing the number of people susceptible to this dreaded disease. Never- 
theless, there still lurks a great and an actual source of potential dan- 
ger in the uncontrolled chronie typhoid carrier, and until he is fully 
recognized and completely managed or cured, epidemic typhoid fever 
will continue to exist. It is concerning the detection and the treatment 
of these individuals that this paper deals. 

The organism, Eberthella typhosus, was first associated with the gall 
bladder by Anton and Futterer,’ in 1888, when they cultured and iso- 
lated this bacillus from the gall bladders of fatal cases of typhoid fever. 
Following their work, later workers in Germany unveiled the fact that 
the organism could usually be found in the gall bladders of carriers 
of the disease. Since that time many methods of identifying car- 
riers and many therapeutic agents have been used in the treatment of 
this condition. Stertenbrink,? in 1928, reviewing the literature on the 
subject, called attention to the’fact that over 100 different therapeutic 
agents, including laxatives, disinfectants, dyes, vaccines, ultraviolet 
irradiation, and foreign protein, employed to this date were unsuccess- 
ful and unsatisfactory. 

Types of Carriers—A person recovering from either a mild or a 
severe case of typhoid may soon cease to harbor the organisms or he 
may continue to excrete them in his urine or feces for a varying period 
of time. The latter individuals are classed as carriers. There are four 
places in the human body wherein typhoid bacilli may remain and thus 
give rise to the carrier state: The urinary bladder, the intestinal mu- 
cosa, the biliary radicles of the liver, and the gall bladder. Hepatic, 
urinary, and intestinal carriers are quite rare and Forsbeck and Hollon* 
even cast doubt on the existence of a purely intestinal carrier. Entirely 
by arbitrary standards, set up by numerous state public health de- 
partments, carriers are classed as convalescent or chronic, depending 
on the length of time they excrete the organisms. Many patients, after 
an attack of typhosus, harbor the germs in their gall bladders and thus 
have positive stool cultures for as long as six or eight months. These 


*From the Department of Surgery, University of Michigan Hospital. 
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often become spontaneously Bacillus typhosus free and are ealled con- 
valescent carriers. Chronic carriers are only those people who show 
the presence of the microbes for a year after the infection. In Missis- 
sippi* an individual is placed as a permanent or chronic carrier only 
after at least two positive cultures have been obtained as late as one 
year after the onset of the disease. Once the term chronic is substi- 
tuted for convalescent, the person becomes a marked man, for, as 
Gowen’ puts it, once a chronie carrier, always a chronie carrier, unless 
proper treatment is given. 

Perhaps one might argue that as long as there is such a marked de- 
cline in the number of cases of typhosus, there must be very few car- 
riers remaining. This is not actually the fact and, instead, carriers 
are much more prevalent than is realized. In 1936, there were 361 
names of carriers on the typhoid registry in the state of New York, 
exclusive of New York city and state institutions; Stebbins® estimated 
that, in all probability, the number 5,000 would be nearer the truth. 
Bigelow and Anderson,’ in 1933, found that there were only seventy- 
five registered carriers in Massachusetts, but they thought that the 
number should be in the vicinity of 1,100. In 1938, a careful survey 
of the typhoid status in Mississippi was earried out and Gray* esti- 
mated from this that there were about 5,991 carriers, or 288 for every 
100,000 people, in this state. At the present time in Michigan, we have 
275 cases on the typhoid registry but from the above work we can 
speculate that in reality there should be around 3,600 designated ear- 
riers. This number may be somewhat too high but when one considers 
that from 2 to 4 per cent (Garbat*) of all typhoid fever patients be- 
come permanent carriers, it is not an impossible one. Most of the 
recent work (Gray* and Stebbins and Reed’) reveals that with modern 
methods of following typhoid cases for their release, the incidence of 
the carrier state is one out of every thirty or forty cases, or, roughly 
between 2 and 3 per cent. An interesting study along these lines was 
earried out by Stebbins and Reed.® They found the incidence of 
typhoid fever among household contact of carriers was forty-two times 
that in the general population, and also that the attack rate among 
unvaccinated household contacts of carriers was five times that of 
vaccinated contacts. 

Methods of Detection of Carriers—In order to eliminate and control 
those unfortunates who are carriers, we must identify them. There 
are four methods by which this can be and is accomplished. The first 
and most common is by requiring negative stool and bile specimens for 
release of all recovered cases; the second is by the routine examination 
of urine and stool speciméns from all food handlers; the third is by 
epidemiologic investigation of all sporadic cases of typhoid fever; and 
the fourth is by routine examination of feeal or urine specimens from 
patients suffering from other illnesses and by culturing of bile from 
all gall bladders removed by operation. 
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Felix” states that the existence of a carrier in a place where his or 
her presence is a permanent danger to the community nearly always 
remains unknown until the outbreak occurs. Numerous recent ad- 
vances in the bacteriologic approach to the discovery of carriers have 
been of great aid. Detection is facilitated by the practical application 
or selective enrichment of culture media as in the selenite F. medium 
of Leifson"! in which the typhoid bacillus multiples during the first 
twenty-four hours on incubation while most other intestinal organisms 
are inhibited. Of even greater value has been the introduction of the 
bismuth sulfite plating medium of Wilson and Blair,'®'* and the 
desoxycholate-citrate plate of Leifson.’* These media inhibit gram- 
positive bacteria as well as many of the gram-negative intestinal bacilli 
which always accompany the typhoid organisms in the feces. Mobile 
diagnostic laboratories to decrease the interval of time between the 
selection of the specimen and the implantation of it on culture media, 
are now in use in some states (Gowen*). Even with the improved 
methods, the isolation of typhoid bacilli from feces is a laborious, ex- 
pensive, and uncertain procedure. There is always the possibility of 
the intermittency of excretion of typhoid bacilli by the chronic feeal 
carrier. This chance for error is reduced markedly though, by the use 
of cathartics, especially magnesium sulfate, and examination of mate- 
rial from the second and third movements. 

A new serologic approach to this subject was opened when Felix 
and Pitt,’® in 1934, described the Vi antigen of the typhoid bacillus. 
This antigen is present in all virulent typhoid cultures, hence the desig- 
nation Vi or virulence antigen. Bhatnager’® found that during an at- 
tack of typhoid fever the Vi antibody appears in the serum at about 
the same time or somewhat later than the O and H antibodies and per- 
sists for a briefer period. According to this author it is demonstrable 
in all cases of typhosus if the test is made at proper intervals. Felix’? 
found that the Vi agglutination reaction is a good test to use as an 
aid in the detection of chronic typhoid carriers and he strongly recom- 
mends it. The frequency of a positive Vi reaction in carriers is high 
and is independent of the intermittency of bacillary excretion in the 
feces. For example, one of his patients with an old, apparently healed 
typhoid empyema who had had a previous rib resection gave a positive 
Vi agglutination although no bacilli were demonstrably excreted. The 
use of this procedure is a good way to select probable carriers out of 
a group of suspects because in some instances, a positive stool culture 
is obtained only intermittently and then the growth may be very seanty. 

Twenty-five strains of B. typhosus were isolated from chronic ear- 
riers and all of these contained the Vi antigen. The Widal reaction 
may or may not be positive in chronic carriers but the Vi agglutination 
reaction is more than 90 per cent accurate according to Felix,’® Eliot," 
and Bhatnager.*® These authors all conclude that the presence of Vi 
antibody in a person raises the suspicion of some focus of typhoid 
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infection. Also, the clinically and bacteriologically recovered case, the 
inoculated person, and the individual with a negative history are alike 
in that they usually fail to show Vi agglutinins in the blood. 

Methods of Treatment.—In 1907, Dehler’® performed a cholecystostomy 
and in 1908, Grimme’® reported a case in which a cholecystectomy was 
performed for the purpose of curing a carrier. Since this time Grim- 
me’s method has become the most generally accepted one and it offers 
the best chance of cure. In 1935, Gulbrandsen”® reported that four 
cases of twelve carriers were rendered free of B. typhosus by deep 
roentgen therapy over the gall bladder. Lampe,”! in 1937, and Elson 
and co-workers,”? in 1937, were unable to obtain many cures in their 
series treated by irradiation. Lyon,?* in 1932, reported the case of a 
typhoid carrier who persisted as a carrier following cholecystectomy 
but who was found to be free of the organisms after a prolonged course 
of treatment by means of the duodenal tube. 

Until 1930, there were no drugs which offered much in the way of 
satisfactory results in these cases. Onodera, Murakawa and Liu,** in 
1931, reported no growth of B. typhosus after twelve to twenty-four 
hours of exposure to the dye tetraiodophenolphthalein, in 4 to 6 per 
cent solutions. In cholecystography it is known that a comparable 
concentration of this dye occurs, for when the concentration reaches 
5 to 7 per cent in the gall bladder this organ can be visualized by x-ray. 
Following this line these observers injected usual doses of dye intra- 
venously in a series of seven typhoid carriers. Of this number, three 
were free of typhoid bacilli in one month’s time but no complete follow- 
up was apparently carried out. Sangiorgi and di Pierro,”® in 1937, 
carried out experimental work injecting cultures of B. typhosus into 
laboratory animals and then treated them with iodophthalein. They 
concluded that this was a possible way of sterilizing the gall bladders 
of chronic typhoid earriers. Ottenberg,?® in 1933, using a mereury 
fluorescein derivative, flumerin, cured the carrier state in one out of 
three patients. He believes it possible to abolish the organisms with 
flumerin provided that gall bladder is functioning as revealed by 
cholecystography. 

Saphir and Howell,” in 1940, tried a series of conservative measures, 
including the use of sulfanilamide, on a carrier of B. paratyphosus A, 
but could not effect a cure. This same patient, given an oral admin- 
istration of soluble iodophthalein, responded by showing an immediate 
disappearance of the paratyphoid A organisms from the stool. Re- 
peated stool examinations extending over a seven months’ observation 
period remained consistently negative for these germs. On the other 
hand, they concluded that the results as to bacteriologic study in vitro 
concerning the bacteriologic action of the dye on the bacilli of the 
paratyphosus group did not entirely explain the curative action in a 
human carrier. In their case they used a dose of 4 Gm. of the dye 
orally three times in eight days and then once per week for one month. 
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Enright** recently (1941) reported a case of a typhoid carrier who was 
treated and apparently cured by the above method, but a complete 
check on this case has not yet been made. 

Saphir*® and his co-workers studied a large series of typhoid carriers 
and reported, in 1942, that out of sixty-five individuals treated by 
means of soluble iodophthalein, the bile was sterilized in twenty-one, 
or 32.3 per cent, of the cases; however, only five, or 7.6 per cent, of 
the series were cured of the carrier state. Cutting and Robson,*° also 
in 1942, treated six chronie carriers with thionyl, phenothiasine, soluble 
iodophethalein, sulfaguanidine and sulfadiazine, but obtained no cures. 
On the other hand, Levi and Willen?’ have a ease of a convalescent 
carrier of five months’ duration who was operated upon and a cholecyst- 
ectomy and appendectomy done. He was not cured by a preoperative 
trial of iodophthalein and even one month following surgery, his stools 
were still positive. After a course of sulfaguanidine (0.05 Gm. per 
kilogram of body weight every eight hours for a week) the stool ecul- 
tures became negative. Several magnesium sulfate induced diarrhea 
specimens have also been negative and this patient will probably re- 
main B. typhosus-free. This case does not produce positive evidence 
that sulfaguanidine is of use in the treatment of typhoid carriers be- 
cause, first, the patient was a convalescent carrier and, second, because 
he was given the course of the drug only one month following his 
operation. In many cases the stools became negative if a longer period 
of time was allowed: On the other hand, though, this case suggests 
that sulfaguanidine may be an aid in hastening the development of 
negative stool cultures following cholecystectomy. 

Several of our cases have been given from one to four doses of iodo- 
phthalein without any change in the carrier state. One of our patients 
was given 12 Gm. of sulfaguanidine a day for seven days, but the stool 
culture remained positive. Several others were given an incomplete 
course of sulfathiazole and sulfanilamide without any change in the 
carrier status. The possibility that the new group of sulfonamide 
drugs may have something to offer in the treatment of chronic biliary 
typhoid carriers should be kept in mind and final judgment reserved 
until such a time as they have been given an adequate trial. 

Relationship of Bile Cultures to the Carrier State-——The importance 
and necessity of obtaining adequate samples of bile for culture both 
before and after operation have been stressed by Forsbeck and his ¢o- 
workers.’ Because of the work of Garbat,* who feels that about 15 per 
cent of carriers, chronic and convalescent, have negative stool cultures, 
it is urged that all cases have at least one negative bile specimen fol- 
lowing cholecystectomy before they are released as cured. In Michi- 
gan we have tried to obtain this in every case, but due to various 
unforeseen difficulties, occasionally it is impossible to obtain postopera- 
tive bile specimens. In such cases we have released the carriers with 
only twelve consecutive negative stool specimens. This should not be 
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the general practice however. In obtaining the bile specimens, one 
must remember the points stressed by Forsbeck and Hollon;* namely, 
the bile specimen must be clear, amber, viscous, and alkaline, must be 
obtained following stimulation with magnesium sulfate, and must be 
protected in buffered broth on its way to the laboratory. Reliance on 
cultures with a pH below 5 is poor, and cultures of infected bile speci- 
mens with a pH of 2 or less after thirty seconds yield no growth. Bile 
in gastric juice changes color rapidly and hence this characteristice 
should be recorded immediately. In general, the color changes from 
blue-green to green, to yellow, to amber, with decreasing acidity of the 
mixture. Thus, shades of yellow may be satisfactory and amber usu- 
ally is, for bacteriologic examination. 


PRESENT ELIGIBILITY CRITERIA FOR OPERATION AND RELEASE OF CHRONIC 
BILIARY TYPHOID CARRIERS IN MICHIGAN (COLLER AND CO-WORKERS” ) 


A. Eligibility criteria for carriers to be operated upon primarily for 
cure of the carrier state. The person must be: 
1. A chronie carrier. 
2. A bile carrier. 
3. A good surgical risk. 
B. Eligibility criteria for release after cholecystectomy. 
1. Twelve consecutive feces specimens obtained at monthly inter- 


vals following operation and examined in a laboratory approved 
by the Michigan Department of Health shall be negative. 

. One bile specimen obtained during the year after operation 
and considered satisfactory for examination by the Michigan 
Department of Health shall be examined in an approved labo- 
ratery and found to be negative. 


Results of Cholecystectomy in Michigan Series.—Sinee the eighteen 
cases reported by Coller and co-workers,*® in 1937, we have had the 
opportunity of studying and additional series of twenty-one new chronic 
biliary typhoid carriers. Before operation, we obtained bile specimens 
on all but two of the series and of this number, all but one, which was 
too acid for a satisfactory culture, was reported as positive. In every 
instance, a culture of bile was taken from the gall bladder at the time 
of its removal. Also, at least one positive stool culture was obtained 
from each of the twenty-one cases. Thus, in this series, it was defi- 
nitely proved that every person was a chronic typhoid carrier of the 
biliary type. Of this number, all but two were operated upon by mem- 
bers of the University Hospital staff at Ann Arbor. In all of these 
cases the operation was performed primarily for a cure of the carrier 
state and not for symptoms of gall bladder disease, though the latter 
did exist in eleven of the twenty-one cases. 

In this series, ages of the patients ranged from 11 to 59 years. with 
the average being 41 years. There were nine men and twelve women. 
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The average age for the males was 38 years and for the females, 43 
years. We were unable to obtain a history of previous typhoid infec- 
tion in four of these; however, in the remainder, the interval between 
the infection and the operation varied from one to twenty-seven years, 
the average being eight and one-half years. 


In each instance the gall bladder was examined pathologically after 
its removal and in every case, evidence of some degree of chronic in- 
flammation was found. Three specimens were designated as showing 
slight chronic cholecystitis, twelve as moderate, and six as severe, 
active chronic cholecystitis. The presence of hyperplastic rudimentary 
lymphoid follicles in the papillae of the gall bladder mucosa, as de- 
scribed first by Mallory and Lawson,*' was a very common finding. 
There were stones found in sixteen, or 76 per cent, of the group. Bots- 
ford® reported a case in which B. typhosus was cultured from the 
center of a gallstone 2 em. in diameter, removed 43 years after the 
patient’s original attack of typhoid fever. 

The study of the function of typhoid gall bladders, as exhibited by 
their ability to concentrate the dye tetraiodophenolphthalein, is of in- 
terest. We obtained preoperative cholecystograms in fourteen of our 
twenty-one cases. In not a single instance did we obtain a report of 
normal visualization, although Hanssen** reported that four out of six 
cases that he studied showed this. Instead, faint visualization was 
recorded in four of the patients and nonvisualization in the other ten. 
Although there was cholelithiasis in ten eases x-rayed, in only one was 
a stone visualized by cholecystography. If all cases of chronic biliary 
typhoid carriers fail to concentrate the dye to any greater extent than 
is shown in this group, one ean readily see that a method of treatment 
as described by Onodera and others** will have its limitations. 


We feel that sixteen of our series are definitely cured of the ca.rier 
state, though we do not have release bile specimens on all of them. 
Three additional patients who have had their operations quite recently, 
have not been discharged from the hospital long enough for any posi- 
tive opinion to be formed as to the final result. However, in each of 
these instances, the first several stool specimens have been negative 
and we feel that they also will, in time, be classed in the cured group. 
Omitting these three individuals, then, we have a percentage cure of 
88.9 per cent. Considering these other three as cured would only tend 
to raise the above percentage to 90.5 per cent. 


Two of our patients are, without a doubt, not cured and probably 
belong to that small group of carriers in which the biliary radicles of 
the liver are infected. In both, the postoperative bile specimens were 
positive. C. J. MacGuire** reported a case where cholecystectomy 
failed to cure the carrier state. In this instance reoperation revealed 
stones which were acting as foci of infection in the common and hepatie 
ducts. A cure was instituted by removal of the stones and drainage of the - 
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common duct. In one of our two failures, at the time of operation, a 
choledochostomy was performed but no stones were found. A total of 
twenty bile specimens was obtained before withdrawal of the T tube from 
this person ten months later, and all were positive. This man had the in- 
fection only two years before operation but his gall bladder was one 
of the group which showed evidence of very severe active chronic 
cholecystitis, although it contained no stones. Our other failure had 
the infection twenty-six years previously and his gall bladder showed 
chronic cholecystitis as well as the presence of stones. He had no 
symptoms before operation and it is doubtful if exploration of the com- 
mon duet would have much to offer in his ease. 


From an analysis of the reports on the stool cultures obtained after 
operation in the cured group, we found that there appeared to be two 
types of chronie biliary typhoid carriers. One in which the gall blad- 
der alone is the focus of infection, the other in which there are appar- 
ently smaller additional foci in either the intestinal or biliary tracts. 
To the former class belong those cases wherein the stool cultures be- 
come B. typhosus-free soon after operation; eleven of our sixteen cases 
fall into this category. Here the stool cultures were negative within 
one to thirty days following cholecystectomy. To the second class we 
ascribe those cases in which there is a marked delay in obtaining nega- 
tive stool cultures. The remaining five cured carriers should be classed 
here. These produced positive cultures from 102 to 267 days following 
surgery. Apparently, here the additional foci were freed of typhoid 
bacilli by the powers of the body alone after the major source of the 
infection, the gall bladder, had been remeved. Coller and his co- 
workers*® reported one case in which the feces became negative and 
remained so, but not until 308 days following cholecystectomy. In 
those patients who have persistently positive stool specimens following 
operation, we suggest a trial of sulfaguanidine or one of the other 
sulfonamides in the hope that it may hasten the destruction of any 
remaining typhoid foci within the intestinal tract. 

Numerous other authors, namely, Haaland and Haaland,**® Whipple,*® 
Bigelow and Anderson,’ Senftner and Coughlin,** Deibert,** and Hanssen** 
have followed the results of cholecystectomy as a method of cure for 
chronic biliary typhoid carriers. All have reported series of cases and their 
cures range from 68 to 100 per cent. We feel that our average of 88.9 
per cent compares favorably with their figures. In this series of twenty- 
one cases and also in the previous group of eighteen cases reported in 
1937, there have been no fatalities. We feel that this is an important 
fact to bear in mind, especially when trying to convince a carrier, who 
has no symptoms, that he should submit to operation. So far as we 
can determine, there is no way in which one ean positively free a person 
from the carrier state, but cholecystectomy definitely affords the best 
and most certain method. In addition, the high incidence of gall blad- 
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der disease and gallstones in this type of case usually makes the pro- 
cedure a benefit to the patient’s general physical condition as well as 
a blessing to the security of his neighbors. 


SUMMARY 


1. The carrier state was cured by cholecystectomy in sixteen out of 
eighteen cases, giving a percentage of 88.9 per cent. 

2. If we include three additional apparently cured cases, the value 
will be raised to 90.5 per cent. 

3. The cured cases fall into two groups, one in which the feces be- 
come rapidly negative after operation, and the other in which the stools 
remain positive for a much longer time. 

4. No deaths occurred in our twenty-one cases. 

5. Cholecystectomy affords the best method of treating the chronic 
biliary typhoid carriers. 
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CLINICAL EXPERIENCE WITH SODIUM CHLORIDE 
REPLACEMENT 


FRANK H. Power,* M.D., Svenp PeperseN,t M.D., AND 
Wa G. Mappock, M.D., ANN Arsor, MicH. 
(From the Department of Surgery of the University of Michigan) 


HE importance of restoring sodium chloride to patients who have 

lost appreciable amounts of that substance requires no further 
emphasis, and all recent efforts have been directed toward its administra- 
tion according to the needs of the individual patient rather than by 
routine orders. In previous publications,'* simple rules designed to 
assist one in administering parenteral fluids to surgical patients have 
been presented. They are as follows: 


1. To restore sodium chloride lost prior to hospitalization, give 0.5 Gm. of salt 
per kilogram of body weight for each 100 mg. that the plasma chloride level needs 
to be raised to reach the normal of 560 mg. per cent. 

2. To maintain the normal sodium chloride level while abnormal gastrointestinal 
fluid losses are occurring, give a volume of Ringer’s or physiologic saline solution 
equal to the volume of gastrointestinal fluid lost. If gostrointestinal suction-drain- 
age is instituted, 1090 ¢.c. of Ringer’s solution should be given during the first 
day to prevent an initial depletion of body electrolytes. Thereafter, follow the 
volume-for-volume replacement, but a minimum of 500 ¢.c. of Ringer’s solution should 
be given each day of such drainage, although the gastrointestinal fluid loss may 
be less than that amount. 


Since these rules were published, we have had an additional period 
of experience with their practical application. It is the purpose of this 
paper to present the results of this experience. 

The twenty-three patients studied were admitted to the hospital with 
depleted body electrolytes, most commonly as a result of vomiting. Their 
initial weight, plasma chloride value, carbon dioxide combining power, 
and in some instances, other blood chemistry studies, were determined 
shortly after admission. Ringer’s solution for replacement of the sodium 
chloride lost prior to hospitalization was administered according to the 
clinical rule of giving ‘‘0.5 Gm. of salt per kilogram of body weight for 
each 100 mg. that the plasma chloride level needed to be raised to reach 
the normal of 560 mg. per cent.’’ Gastrointestinal fluid losses while in 
the hospital were compensated for by daily administration of Ringer’s 
solution according to the ‘‘ volume-for-volume’’ rule. The patients were 
then followed with daily determinations of body weight, of plasma and 
urine chlorides, of plasma carbon-dioxide combining powers, and of any 
abnormal fluid loss. 

*Captain, Medical Corps, A. U. S. 

+Captain, Sanitary Corps, A. U. S. 
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It has been pointed out® that since the surgeon is generally dealing 
with upper gastrointestinal tract losses, the chloride loss is practically 
always greater than the sodium loss, hence the use of this plasma chloride 
level as an index for the replacement of both these ions is reasonable for 
the great majority of surgical patients. 

As in our previous studies on sodium chloride replacement,* * it 
was soon apparent from the results, that these patients fell into two 
group patterns. First were those of good or fair general condition, 
whose illness was of relatively recent origin, a few days to three weeks, 
and whose electrolyte deficiency had resulted from recent or acute upper 
gastrointestinal tract fluid losses. The second group was made up of 
patients who suffered from a more prolonged type of illness with conse- 
quent poor general condition and lowered electrolytes because of a 
chronic dietary salt deficiency or gastrointestinal tract fluid loss. 

The results of administering Ringer’s solution according to the elin- 
ical rules to the patients of good or fair general condition are shown in 
Table I, and they were satisfactory in eleven of the thirteen cases. The 
plasma chlorides approached the normal value, there was no undue gain 
in weight, no development of edema or excessive urinary chloride ex- 
cretion. While the plasma chlorides did not always reach the normal 
plasma chloride level of 560 mg. per cent, they were above 520 mg. per 
cent in the majority of cases. It should be more generally realized 
that the normal value of 560 mg. per cent cannot be reached during 
many acute illnesses, and that a value above 500 mg. per cent is a satis- 
factory level for many seriously ill patients and should never be a cause 
for great concern. The most unsatisfactory result in Table I, that of 
patient 35, shows a lower plasma chloride at the end of the study than on 
admission. The facts reveal where the administered salt went. More 
than one-half of it was excreted in the urine and much was retained with 
water in the body, the retention being shown by the fact that the patient 
kept up his body weight for the eight days of the study, while he should 
have lost 3 to 4 kg. because of an insufficient caloric intake. The pa- 
tient’s plasma proteins were normal and no explanation is offered as to 
why this abnormal handling of the salt took place. 


In Table II the results are given of administering Ringer’s solution, 
according to the clinical rules, to the patients of poor general condition 
because of a prolonged illness. These patients often did not have a 
history of recent, severe vomiting and their lowered plasma chlorides 
from their history seemed to have resulted from a long-standing or 
chronic sodium chloride dietary deficiency or loss. Only patient 24 in 
this group responded in an actually satisfactory manner, the final plasma 
chloride level being 520 mg. per cent. The remaining six patients 
showed increasingly unsatisfactory results, there being little or no im- 
provement in their plasma chloride level. Five of the six patients gained 
weight, patients 10 and 8 retaining water and salt to the point of gen- 
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eral edema. A low total plasma protein was an important background 
for the water and salt retention and consequent gain in weight for pa- 
tients 7 and 18, but water and salt were held by patient 39, whose total 
plasma proteins were normal. This latter combination has been noted 
before.* °»* The importance of severe sepsis as a factor setting the stage 
for edema is shown by patient 10. It is apparent that when the factors 
establishing the background for the development of edema’ are present 
(general malnutrition, low plasma proteins, sepsis of all types, severe 
hemorrhage, profuse serous drainage, severe renal or hepatic damage) 
any amount of salt solution is likely to be handled abnormally, and if the 
amount called for by the clinical rule is large, as for patients 10 and 18, 
edema may be expected. In the clinical handling of the sodium chloride 
needs of the seriously ill group, caution is needed and an unsatisfactory 
response is not surprising. Before deciding that a patient with low 
plasma electrolytes and poor general condition from malnutrition and/or 
sepsis needs a large amount of saline solution, the possibility of a poor 
response and edema production should be considered and the salt ad- 
ministration accordingly modified. 

In the course of this study the question was raised as to whether the 
patients of poor general condition would have better results if they were 
given more salt than the amount called for by the clinical rule. From 
previous experience we thought the reverse would be true, but as a trial, 
additional salt was given to four patients whose previous response had 
been unsatisfactory. The data are shown in Table III. The additional 
salt given was calculated by a reapplication of the clinical rule, using the 
patients’ previous weights and plasma chloride levels. In no instance 
did the further administration of Ringer’s solution appreciably improve 
the patients’ original responses. The plasma chloride levels were not 
materially increased, and the patients either gained more weight or ex- 
creted large amounts of sodium chloride in the urine. It is definitely our 
impression that the clinical rule for restoring sodium chloride previously 
lost does supply a sufficient amount, and that the failure of the plasma 
sodium and chloride level to approach the normal is due to abnormal 
retention of the salt and water in the body or to the excretion of the salt 
in the urine. We have observed that if the patient’s general condition 
improves, as by better nutrition or a lessening of sepsis, abnormally re- 
tained salt solution shifts, the plasma chloride increases to normal, and 
excess salt and water are excreted by the kidneys. 


SUMMARY 


« 


A study was made to determine the value of two simple rules de- 
veloped for the administration of proper amounts of salt sodium to 
surgical patients needing water and sodium chloride. It was found that 
the replacement was satisfactory in the patients of good or fair general 
condition who had suffered an acute or recent loss of gastrointestinal 
fluid. Patients who had a more chronic illness and whose general con- 
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dition was poor frequently failed to utilize the sodium chloride in a 
normal fashion, more commonly depositing the salt and water in extra- 
vascular compartments and, thus, not increasing their plasma electro- 
lytes to normal. Less frequently, they excrete the salt in the urine. 
The additional administration of salt to the group in poor general con- 
dition was useless, since it simply increased the abnormal responses. 
To patients with the common factors setting the background for edema 
(general malnutrition, low plasma proteins, sepsis of all types, severe 
hemorrhage, profuse serous drainage, severe renal or hepatic damage) 
more than moderate amounts of saline solution should be given with 


eaution. 
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BODY FLUID STUDIES IN EXPERIMENTAL OBSTRUCTION AT 
VARIOUS LEVELS OF THE GASTROINTESTINAL TRACT* 


W. E. Asport, M.D., AND Ropert C, MELLOoRS, PH.D., CLEVELAND, OHIO 


(From the Departments of Surgery and Biochemistry, School of Medicine, 
Western Reserve University) 


HE purpose of this paper is to sum up briefly the changes in body 
water which occur in dogs after the gastrointestinal tracts have been 
obstructed at various levels. 

When one goes over the vast amount of literature on intestinal ob- 
struction, many views are found as to the presence and the extent of 
dehydration.’* Much of the misunderstanding has arisen because of 
the failure to differentiate shock caused by marked intestinal disten- 
sion or strangulation, from simple dehydration.* 

In our study the plasma volume was measured by means of the 
Evans blue dye, or T-1824 method, as described by Gregersen and 
Stewart.’ The available fluid, or roughly the extracellular fluid vol-. 
ume, was determined by the sodium thiocyanate method as described 
by the same authors. In calculating the total amount of circulating 
plasma protein the plasma volume was multiplied by the ac negee con- 
centration per cubic centimeter. 

The intestines of anesthetized dogs were obstructed by tying a gauze tape 
securely around the bowel, so as to occlude the lumen, but not tightly 
enough to produce necrosis. In some instances the animals were allowed 
food and water. Dehydration and death occurred more rapidly the higher 
the level of obstruction and the earlier vomiting occurred. 

Shortly after control studies were performed pylorie obstruction 
was produced. Dehydration occurred rapidly, largely owing to the 
water and electrolyte loss caused by vomiting. 

In Fig. 1, the plasma volume and available fluid volume in per cent 
of normal are shown at various periods of time, in four dogs with 
pyloric obstruction. The plasma volume after one to three days of 
obstruction varied from 66 to 86 per cent of normal, and the extra- 
cellular fluid volume between 75 and 95 per cent of normal. The 
figures in the columns represent the actual amount of fluid lost in 
cubie centimeters. Determinations of the hematocrit, hemoglobin, and 
plasma protein concentrations were also made, and although they indi- 
eated plasma dehydration, they did not reflect the actual loss of the 
plasma volume. The second part of Fig. 1 shows the changes found in 
dogs with the upper portion of the jejunum obstructed. The plasma 
and extracellular fluid volumes show changes which correspond some- 

*Aided by a grant from the John and Mary R. Markle Foundation. 
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In Fig. 2 the results are shown when the terminal ileum was ob- 
structed. The plasma volumes ranged between 50 and 95 per cent of 
normal, and the extracellular volume from 64 to 98 per cent of normal. 
The greatest measured body water loss exceeded 2,500 ¢.c. Here again 
the rate of dehydration was rather slow unless the animals vomited. 
The first dog represented attempted to eat food and to consume large 
quantities of water. Abdominal distension and emesis occurred early 
and the dog died shortly after these studies were obtained. The third 
dog, on the other hand, took very little food and water. He vomited 
occasionally during the first three days and then rarely afterward. 
Following this, he took only small amounts of water and relieved the 
abdominal distension by eructating gas; thus he dehydrated very 
slowly. This dog lost a great deal of weight due to starvation, and 
after an initial rise in the hematocrit, hemoglobin, and total circulat- 
ing protein levels, these values showed a gradual decrease due to mal- 
nutrition. The fourth and fifth dogs were not given food or water, 
and thus dehydrated slowly. 

After observation of the third dog in this series, we decided to study 
normal animals in which water and food were withheld, thus deter- 
mining to what extent the restriction of food and water contributed 
to the dehydration in the obstructed dogs. 

DOGS WITHOUT FOOD OR WATER. 
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Fig. 3 shows the diminished plasma volumes and extracellular fluid 
volumes in these animals which went without food or water for from 
three to seven days. The amount of total circulating protein lost over 
this period of starvation varied between 10 and 32 per cent. 
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From these experiments, we feel justified in believing that in in- 
testinal obstruction, dehydration might occur due to either insufficient 
intake of food and water, or to the loss of water and electrolytes. 


DOGS WITH COLONIC OBSTRUCTION. 
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Fig. 4 shows the results on dogs with colonic obstruction, which were 
allowed food and water. They showed practicaily no dehydration 
until after one week. These dogs usually refused food and water after 
the fourth to the sixth day. They showed a marked weight loss in the 
second week of illness as a result of malnutrition. The total amount of 
plasma protein and red cells decreased, although they often showed 
normal or slightly high concentrations due to a diminished plasma 
volume. These experiments indicate that severe dehydration may 
oceur if colonic obstruction is present for sufficient time. In the early 
stage, dehydration progresses as in the starved animal, while later 
vomiting is superimposed and the rate of body water loss is more 
precipitous. Clinically, patients with colonic obstruction are not often 
found to be dehydrated because the obstruction is often partial, and 
because they usually enter the hospital prior to the time it occurs. 


CONCLUSIONS 


In summary, we can conclude that experimental intestinal obstrue- 
tion at any level will produce dehydration, provided the condition 
exists for sufficient time. In addition, from the observation of others,” * 
as well as our own, we believe that marked intestinal distension, or strangu- 
lation of an intestinal loop, may cause a rapid lowering of the plasma 
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volume associated with peripheral circulatory collapse, which may be 
superimposed on the already existing dehydration. Thus, a diminished 
fluid intake, increased fluid loss, and shock, or a combination of all three, 
might exist. This accounts for the fact that animals and patients show 
such wide variations in the course of the disease. The rate of develop- 
ment and the severity of the symptoms, thus, depend largely on the 
amount of food and liquids consumed, the presence or absence of stran- 
gulation, the degree of distension and the extent of vomiting, and the 
level and degree of obstruction. 

The hematocrit, hemoglobin, and protein determinations, while they 
frequently indicate directional changes over short periods of time, ean- 
not be used quantitatively to determine plasma or blood volume changes. 

Another important finding which we have also observed in human 
cases is the diminished total circulating proteins due to malnutrition, 
even though the hematocrit and protein concentration are normal. Thus, 
in cases of carcinoma of the stomach we also have observed plasma pro- 
tein concentrations which were normal, although the total amount of 
circulating plasma protein was decreased, as much as 45 per cent in 
one case, because of a diminished plasma volume.® 

The animals which were allowed to go unchecked until death occurred, 
all showed the pathologic changes found in shock, which have been well 
deseribed by Moon and Morgan.‘ These included hemorrhagic changes in 
the upper portion of the small intestine, edematous and hemorrhagic lungs, 
and congestion and hyperemia of the abdominal organs. In none of 
these experiments was perforation of the intestine with an associated 
peritonitis present. 
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MORBIDITY ACCOMPANYING THE THERAPY OF PAIN: 
THE COST OF COMFORT 


M. Waters, M.D., MaLcotm H. Hawk, M.D., Mapison, 
(From the Department of Anesthesia, Medical School, University of Wisconsin) 


O STRIVE for the relief of pain was probably one of the earliest 

efforts and remains one of the most gratifying accomplishments of 
the medical profession. In all human endeavor, success is attained at a 
price. Only at a certain cost can misery be transformed into comfort. 
In the distant past, the cost of comfort often was found to demand too 
great a sacrifice of safety. 

Methods of producing complete oblivion to pain were known in very 
early times. The spongia somnifera* was effective for the relief of pain 
as used in Italy in the thirteenth century and described by Theodoric 
in 1297. With only two of its many ingredients, opium and hyoscyamus, 
we are able to produce adequate surgical anesthesia at the present time. 
To do so safely in every case requires the best of present knowledge and 
skill; the former most certainly was not available in the thirteenth cen- 
tury. 

The complaint of the German physicians of Paderborn in 1800, that 
the prescriptions of opium which he prepared for them varied widely 
in effect, led Fredric Sertiirner, the apothecary’s assistant, to discover 
a method of extracting the active principle of drugs in the form of pure 
alkaloids. With known and constant drug strength, there remained 
and still remains the variable of individual susceptibility and the human 
failing of the erroneously guessed dose and the improperly chosen drug. 
What is one man’s meat is another’s poison. Then, even as now, there 
existed in the soul of the physician the hope that the undesirable de- 
pressant effects of drugs which relieve pain might be counteracted by 
stimulant drugs. Witness the addition of a great number of ingredients 
to the somniferous sponge with the hope that the sum total effect would 
relieve the pain and yet retain a safe margin of respiratory exchange. 
Unhappy results were all too frequent and the sponge fell into disrepute. 


To make opium and hyoscyamus safe and yet satisfactory, several 
contributions were necessary besides the discovery of the soluble salts of 
the alkaloids, morphine and scopolamine. In common with other drugs 


*‘Take of opium, of the juice of the unripe mulberry, of hyoscyamus, of the juice 
of hemlock, of the juice of the leaves of mandragora, of the juice of the woody ivy, 
of the juice of the forest mulberry, of the seeds of lettuce, of the seeds of the dock 
which has large round apples, and of the water-hemlock—each an ounce; mix all these 
in a brazen vessel, and then place in it a new sponge; let the whole boil, as long as 
the sun lasts on the dog-days, until the sponge consumes it all, and it has boiled 
away in it.” ... ‘‘As oft as there shall be need of it, place this sponge in hot water 
for an hour, and let it be applied to the nostrils of him who is to be operated on, 
until he has fallen asleep, and so let the surgery be performed.”’ 
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which depress or block perception of pain, these agents disturb the 
physiologic functions of respiration and circulation. Pure drugs of 
known action, the gift of the pharmacist, could not be used effectively 
without knowledge of why and how we breathe and why and how the 
heart beats. Vesalius and Harvey, Boyle and Lower, Priestley and 
Lavoisier, Bernard and Bert, and a host of modern scientists were 
necessary. Physiology and pharmacology had to be born. It was neces- 
sary to know the effects of drugs on physiologic function. Opium and 
hyoseyamus were made safe by the acquisition of this knowledge, along 
with the technical skill in dosage and supervision of respiratory de- 
pression. 


Fig. 1.—X, external atmosphere; Y, tissue cell; A, respiratory passages; B, respira- 
tory passages; C, capillary and alveolar membranes; D, arterial blood; F, venous 
blood. (Courtesy of Waters, R. M.: J. A. M. A. 115: 1687, 1940.) 


In general, we may look upon the cost of comfort as a sacrifice of 
efficient transport of oxygen to the vital cells of the central nervous 
system and the removal of carbon dioxide from these cells. Complete 
interruption of this transport mechanism (Fig. 1) for more than a very 
few minutes is fatal. Partial interruption can be tolerated for long 
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periods without a fatal issue but rarely without temporary or permanent 
functional impairment. Every physician has learned the workings 
of this ‘‘transport function’’ in its every detail but too frequently we 
neglect the application of that knowledge to the everyday care of pa- 
tients. By observing Fig. 1, several important facts are recalled: 
(1) that the inhaled atmosphere is separated from the blood stream only 


by a semipermeable membrane, which means that depressant substances 
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Fig. 2.—Cyclopropane anesthesia; closed carbon dioxide absorption technique. (From 
Waters, R. M.: Brit. M. J. 2: 1013, 1936.) 
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in that atmosphere are readily transported to the cells of the body; 
(2) that any depression of respiration results in a less efficient exchange 
of that atmosphere, which can only mean suboxygenation and accumula- 
tion of carbon dioxide, provided the demand for oxygen and the pro- 
duction of carbon dioxide have not decreased; (3) that any obstruction, 
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Fig. 4.—Tribromethanol, 140 mg./kg., administered rectally, 
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Fig. 5.—Respiratory tracing one hour after morphine, ™% gr.; note the periods of 
apnea. 

Fig. 6.—Respiratory tracing in the same case twenty minutes after scopolamine, 
so gr. No periods of apnea; definite increase in minute volume exchange. 


either in the upper respiratory passages where it would hinder free 
exchange of the atmosphere, or in the alveoli where it would hinder free 
passage through the alveolar membrane, likewise means suboxygenation 
and accumulation of carbon dioxide; (4) that any depression of the 
pharyngeal, laryngeal, and bronchial reflexes which are protective in 
character will lead to contamination. Jackson has called the glottis 
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the ‘‘watechdog’’ of the trachea. Likewise, depression of ciliary activity 
and the cough reflex hampers, if it does not prevent, ‘‘ janitor service”’ 
to the tracheobronchial tree; (5) that any slowing of the circulation or 
alteration of the character of the blood, such as occurs with anemia, 
will greatly reduce its efficiency as a transport medium for oxygen and 
carbon dioxide; and (6) that the various cells of the body have different 
functions and, therefore, make different demands upon the transport 
system; e.g., the specialized cells of the brain have the second highest 
oxygen requirements. 


A. B. 


Fig. 7.—A, x-ray film showing complete pulmonary collapse on left, due to block 
of main bronchus by endotracheal tube passed into right main bronchus; B, second 
film taken within ten minutes after withdrawing tube into trachea, sucking out secre- 
tions and inflating chest. 


The inhalation anesthetic agents (Fig. 2), the hypnoties (Fig. 3), and 
drugs used for basal narcosis (Fig. 4) all depress the function of respira- 
tion by decreasing the minute volume exchange. It has long been known, 
but frequently forgotten, that the respiratory depressant action of 
morphine is second only to its pain-relieving effect. This fact has been 
recently demonstrated by Wangeman and Hawk? and is illustrated in 
Fig. 5. The addition of scopolamine reduces to some extent the respira- 
tory-depressant effect of morphine. This fact, too, was demonstrated by 
the above authors? and is illustrated in Fig. 6. 

Almost without exception, pain-relieving drugs depress respiration; 
likewise they produce relaxation of skeletal muscles. Relaxation of the 
muscles of the tongue allows it to fall back into the pharynx and thus it 
becomes a very effective obstruction to the airway. Such an obstruction 
usually causes noisy breathing. It is invariably true that noisy breath- 
ing is obstructed breathing, but not all obstructed breathing is noisy. 
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Hibma and Curreri* have recently made, to the best of our knowledge, 
the first clinical study of the effect of pain-relieving drugs upon the 
‘‘janitor service’’ of the tracheobronchial tree. They found that the 
combination of morphine sulfate, 0.0162 Gm. (14 gr.) and atropine sul- 
fate, 0.0013 Gm. (4% gr.) at the end of one and one-half hours depressed 
cough and ciliary activity as much as 107 per cent; whereas morphine 
sulfate, 0.0162 Gm. (14 gr.) and scopolamine hydrobromide, 0.00064 
Gm. (Yoo gr.) caused a 62 per cent depression. From these facts, it is 
understandable why so many patients develop areas of pulmonary 
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Fig. 8.—Male, aged 64 years. Transurethral prostatic resection; 85 mg., 5 per cent 
procaine, intrathecally, analgesia to Dw. 

atelectasis which, if not relieved, promote bacterial growth resulting in 
bronchopneumonia. This is all the more understandable when one re- 
members that after abdominal operations, almost all patients have tight 
binders applied and frequently large quantities of air are trapped within 
the peritoneal cavity, both of which prevent full pulmonary ventilation, 
and the patient’s position is usually not changed frequently enough to 
prevent the accumulation of secretions. 
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It has been repeatedly demonstrated by many other clinicians and us 
that the procedure of tracheobronchial toilet* or the suction removal 
of secretions through a bronchoscope is very effective in relieving 
atelectasis if instituted before bacterial invasion has occurred and 
bronchopneumonia has developed (Fig. 7). When performed with care 
and skill, neither of these procedures is harmful nor particularly un- 
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Fig. 9.—Changes in the fetal heart rate recorded during a period of suboxygenation 
of the mother and after restoration. 


*The details of tracheobronchial toilet should be fully explained to the patient 
because the success of this procedure depends upon the cooperation of the patient 
and the skill of the physician. The patient’s cooperation is by far the most impor- 
tant. The physician should substitute gentleness for any lack of skill. Local analgesia 
is obtained by spraying the nares and pharynx with an analgesic solution such as 
cocaine, A wide bore endotracheal tube, well lubricated, is then passed through the 
nostril as far as the oropharynx. At this point, it is wise to spray the analgesic 
solution into the tube with inspiration so as to anesthetize the glottis. The tube 
is now passed through the glottic opening, either on inspiration or expiration. If 
blind intubation fails, laryngoscopy may be performed and the tube inserted by direct 
vision. A small rubber catheter well lubricated with vaseline is passed through the 
tube into the trachea and suction is applied to the catheter. The patient’s head should 
be turned from side to side to direct the catheter into each main bronchus. ‘When 
the trachea and main bronchi appear to be clear of secretions, the patient should be 
turned first on one side and then the other to promote drainage. It is paramount 
that the endotracheal tube be as large as can be tolerated so that after the catheter 
is passed through the tube there is enough space remaining for free breathing.’ The 
coughing produced by the irritation of the trachea and bronchi is to be desired, pro- 
vided it is not too violent. : 
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comfortable to the patient. The tracheobronchial toilet can be per- 
formed with local anesthesia and the patient may remain in his own 
bed. 

The cost of comfort cannot be assessed without considering the effects 
of pain-relieving drugs upon the cireulatory system. The functions of 
respiration and circulation are so closely interrelated in the transport 
system that one cannot be affected without disturbing the other. Spinal 
anesthesia is occasionally accompanied by a fall of the systolic pressure 
with a very small or sometimes indeterminable pulse pressure (Fig. 8). 
When this degree of circulatory collapse occurs, the resulting mental 
confusion and the occasional unconsciousness are due to acute oxygen lack 
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Fig. 10.—Records of the same patient anesthetized on two different occasions: (1) 
Induction with cyclopropane and excess oxygen; (2) Induction with cyclopropane-air 
mixture and oxygen added later. Acute oxygen want in the mother was transmitted 
to the baby at the time of birth. (From Waters, R. M., and Harris, J. W.: Am. J. 
Surg. 48: 129, 1940.) 


of the cells of the higher cerebral centers. Efficient oxygen therapy, if 
instituted immediately, will usually prevent further circulatory collapse 
and restore mental acuity to its previous level. The fetal heart is very 
sensitive to any degree of oxygen lack in the mother (Fig. 9). Note the 
marked slowing of the fetal heart rate in the second tracing after acute 
oxygen lack in the mother, with the gradual return to normal as the fetal 
cells and blood are reoxygenated. As long as the degree of maternal 
oxygen lack does not reach too great a proportion and as long as oxygen 
is completely restored, there probably is no great danger to the fetus. 
The birth should not be allowed to occur before reoxygenation has taken 
place, but if it occurs accidentally, then asphyxia neonatorum will prob- 
ably result (Fig. 10). 
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The coin in which our patients pay for comfort is, with certain ex- 
ceptions, ‘‘deficiency in the functions of the transport system.’’ It is 
necessary for every physician to provide pain relief for his patients. 
To deliver this comfort without cost means to maintain the transport 
system at or near normal with all the knowledge, equipment, and skill at 
our disposal. Such knowlédge, equipment, and skill may prevent, or at 
worst, bring to a minimum, the morbidity accompanying the therapy of 
pain and thus reduce the cost of comfort. 
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NONASPHYXIAL NITROUS OXIDE ANESTHESIA 


W. O. McQuiston, M.D., anp Stuart C. CULLEN, M.D., Iowa Crry, Iowa 


(From the Division of Anesthesia, Department of Surgery, University of Iowa, 
College of Medicine) 


NE function of law enforcement agencies is to protect the individual 

from strangulation. It is an interesting and unfortunate paradox 

that strangulation under the guise of nitrous oxide anesthesia is all 
too frequently condoned in the operating room. 

In the absence of asphyxia, no pathologic damage can be demon- 
strated following the use of nitrous oxide.' No effort is placed on 
any organ to detoxify or eliminate the agent and the physiologic 
mechanisms are left essentially undisturbed. No irritation of the 
respiratory tract attends its use,? and not least in importance is its 
nonexplosive character. Under certain conditions, it is highly desir- 
able, if not essential, to use a drug with these properties. 

However, because of the false but popular opinion that nitrous oxide 
anesthesia is necessarily accompanied by asphyxia, its use has been 
supplanted in some clinics by other agents and techniques. These 
other agents and techniques may not be as well suited to the patient’s 
condition or as convenient to the surgeon as nitrous oxide properly 
administered. 

PREOPERATIVE MEDICATION 


The suecess or failure of any anesthesia frequently depends upon 
proper preoperative medication. As a matter of fact, the nonvolatile 
depressant drugs used preoperatively are actually a part of the anes- 
thesia. 

It is imperative that the reflex irritability and metabolic activity be 
considerably reduced before nitrous oxide or other relatively impotent 
agents are administered. This is accomplished by the judicious use of 
depressant drugs preoperatively. The drugs most frequently employed 
are the short-acting barbiturates, morphine sulfate, and scopolamine 
hydrobromide. In certain types of cases, avertin has been found to be 
of value. 

The short-acting barbiturates, in amounts usually not exceeding 3 gr. 
(0.180 Gm.), are given by mouth one-half hour before the morphine and 
scopolamine. This facilitates the passage of the capsule into the small 
intestine and favors more complete absorption. Morphine and scopola- 
mine are administered subcutaneously in the ratio of 25:1 one and one- 
half hours before operation, as recommended by Waters.’ Frequently, 
because of the estimated reflex irritability and metabolic activity of the 
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patient, the total dosage required may exceed morphine, 14 gr. (0.015 
Gm.), and scopolamine, 4oo gr. (0.0006 Gm.). The dose is then divided 
into two portions. The first portion, which may be either morphine, 14 gr. 
(0.015 Gm.), and scopolamine, 49 gr. (0.0006 Gm.), or morphine, % gr. 
(0.010 Gm.), and scopolamine, 459 gr. (0.0004 Gm.), is given subeuta- 
neously two hours preoperatively. After an hour, the patient’s response 
to the drugs is noted and the second portion determined and also admin- 
istered subcutaneously. This portion is often less but may be equal to the 
first portion. Usually, it is not necessary, except in cases of greatly in- 
creased metabolism, to exceed the total dosage of morphine, 4» gr. (0.024 
Gm.), and scopolamine, %o gr. (0.001 Gm.). Because of age, extreme 
debility, or other factors, the anesthesiologist frequently desires only par- 
tial sedation up to the time of operation and, consequently, orders the 
first hypodermic given one hour preoperatively and gives the second dose 
intravenously in the operating room. Accuracy in estimating the amount 
of drug required and the time at which it is to be given is in direct pro- 
portion to the experience and care of the anesthesiologist. It must be 
emphasized that when relatively large amounts of depressant drugs are 
used, careful preoperative supervision is absolutely necessary to prevent 
obstructed airways with resultant anoxia. 

After this carefully supervised but simple preparation, surgical anes- 
thesia can be produced and maintained with not over 80 per cent, and 
frequently as low as 60 or 70 per cent nitrous oxide, without increased 
pressure. Cyanosis or anoxia are not expected nor permitted and even 
such low concentrations of nitrous oxide give adequate anesthesia. 

It has been held by many that except for its explosive character, the 
slightly more potent ethylene has most of the desirable characteristics 
of nitrous oxide. Clinically, we have found that only very rarely can 
surgical anesthesia be produced with ethylene in concentrations of 
80 per cent or less if the premedication is insufficient for nitrous oxide 
anesthesia. 

INDICATIONS 

The apprehensive, excitable patient is a better operative and anes- 
thetic risk if adequately sedated. The type of premedication described 
produces a calm, quiet, and cooperative patient, who usually has several 
hours’ amnesia. 

In thyroid disease, especially thyrotoxicosis, this preparation and 
nitrous oxide anesthesia, if a general anesthesia is to be used, is par- 
ticularly appreciated by both the surgeon and the patient. From the 
anesthesiologist’s viewpoint, the reduced activity of the carotid sinus 
reflex, the absence of laryngeal spasm, and the simplicity of the pro- 
cedure are added factors in its favor. 

For operations of considerable length that require little or no relaxa- 
tion, such as radical mastectomies, vaginal plastics, and multiple excisions 
of varicosities, nitrous oxide is the least toxic and one of the pleasantest 
anesthetics that can be chosen. 
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The anesthesiologist has several agents and techniques in his arma- 
mentarium which are suitable for elderly, poor-risk patients, yet none 
disturbs the physiologic mechanisms less than nitrous oxide. Absence of 
good relaxation is its only disadvantage. To overcome this disadvantage, 
regional block used in conjunction with nitrous oxide analgesia has been 
found to be very satisfactory both from the standpoint of the surgeon 
and the safety of the patient. 

One of the ‘‘bugaboos’’ of the operating room is explosions. In many 
cases, it is essential to use the cautery or other electrical apparatus such 
as the bone saw, drill, or x-ray. In spite of the fact that much of the 
electrical apparatus is supposedly shockproof, it is wiser to employ a 
nonexplosive agent in its presence. Because of this factor and others 
previously mentioned, nitrous oxide is of particular value in cases such 
as the nailing of hips, laminectomies, and spinal fusions. 

The satisfactory use of nonasphyxial nitrous oxide anesthesia in tho- 
racoplasties has been previously reported.* 


POSTOPERATIVE COMPLICATIONS 


Upper respiratory and chest complications have been minimal with 
this method in spite of the fact that it is the anesthesia of choice in most 
of the poor-risk patients. 

Nausea and emesis are slightly more frequent than with cyclopropane 


and less frequent than with other inhalation agents. 
Distention is less, and when it does occur is less severe with nitrous 
oxide. 
SUMMARY AND CONCLUSIONS 


Nitrous oxide anesthesia possesses several advantages over other anes- 
thetic agents for certain types of cases. These advantages merit its care- 
ful consideration by surgeons and anesthesiologists. 

The chief disadvantage is inadequate relaxation. 

The only deleterious effects are due to anoxia and not to the drug 
itself. 

Anoxia is not necessary if the patient’s reflex irritability and metab- 
olism are adequately reduced by the intelligent use of nonvolatile de- 
pressant drugs. 
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HY POSPADIAS 
A. W. Farmer, M.D., Toronto, CANADA 


ARIOUS degrees of hypospadias, recognizable as glandular, penile, 
penoscrotal, scrotal, and perineoscrotal varieties are found. 

In the first, treatment is not necessary. No serious disability is pres- 

ent. Meatotomy is performed occasionally for a pin-point opening. 

With the other types, besides the abnormal position of the meatus, there 


Normal axis 
Redundant 


skin on dorsum 


Absence of corpus 
cavernosum urethrace 


\ Blunt dissection 
under urethra 


Presented at the Second Annual Meeting of the Central Surgical Association, Chi- 
cago, Ill., Feb. 27 and 28, 1942. 


462 


. 

: 

x 
Axis of tip 
' 

! ~ 

fo 
V4 

4 
/ 

( 
. 
Urethral 
od 
£ 
oriface 
{ y, 
a \ 
> 
3 = 

c 


FARMER: HYPOSPADIAS 463 


are accompanying deformities. The most constant is the presence of 
a tight shiny skin on the ventral aspect. Under this there is fibrous 
tissue where the corpus spongiosum is absent. A curvature results, fre- 
quently, varying in amount in direct proportion to the posterior dis- 
placement of the urethral opening. Other distortions may consist of an 
aplasia of the penis, a split scrotum, undescended testicles, and dys- 
erinism. 
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Stage A 


The treatment of these mild and severe varieties is the correction of 
the curvature and the manufacture of an urethra. The first procedure 
is performed as a complete operation in itself, of which the steps are 
shown in Figs. 1 to 9 in a diagrammatic manner. The incision is in the 
form of a Z-shaped plastic. Because of the limited distance between the 
glans and the urethral opening, the vertical limb of the Z may be very 
short. Dissection under the urethra frees it from surrounding tissues, 
and it is pushed posteriorly. Fibrous tissue on the ventral surface 
and from between the corpora cavernosa is removed. The skin is freed 
laterally on both sides. Further releasing incisions are often made, as 
shown in Fig. 5. All this allows the distal end of the penis to be ex- 
tended, overcoming the curvature. Closure is obtained by subcutaneous, 
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as well as skin, stitches. The former catch up the deep tissues, as repre- 
sented in Fig. 7. The suture line is one of changing directions. The 
primary covering is important. The penis must be held straight until 
the skin wound is firmly healed. The incision is painted with varnish 
and dry gauze is wrapped around the organ. An elastic mesh, stitched 
to the skin at the base to prevent slipping, is sutured over the dressing, 
applying pressure. Collodion is smeared on, and hardens as a water- 


proof splint. It is left in place for fourteen days. 
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Stage 1 


The seeond operation is designed to make an urethra. At the Chil- 
dren’s Hospital in Toronto this had proved difficult. Ombrédanne de- 
scribed a procedure which he claimed to be uniformly successful in 
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hundreds of eases. The steps to be described, and shown in Figs. 1 to 14 
of the second stage, represent a considerable modification of his mode. 
I have operated upon about one hundred eases since 1932, occasionally 
making alterations, and the result is as shown. 


For diagrammatic purposes, the meatus has been placed at the 
penoscrotal junction. A narrow flap is outlined so that the opening 
occupies a central position between the tip of the glans and the perineal 
end of the flap. It is uniform in width (about one-half inch) with 
tapering ends. A stainless steel wire suture is passed about the edges. 
After the initial incision, the raising of the flap is done largely with 
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scissors. Fig. 4 shows the application of sutures to form the urethra. 
Horsehair is preferred to silk. The stitches run from skin surface to 
skin surface, outside the wire thread. One edge is completed as far 
as the glans before the other is begun, sutures being tied as they are put 
in, left long, and thrown to the opposite side.. When the glans is 
reached, the mucous membrane is cut, after tunneling beneath it with 
small, pointed scissors. With this method there is little bleeding. The 
membrane is stitched to the tip of the perineoscrotal pedicle, the long 
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threads running from the new opening. The horsehair seam is re- 
inforeed by catgut. 

Much raw area remains to be surfaced. Direct suture is satisfactory 
in the scrotal area, but rearrangement of the covering is necessary for 
the penis. The redundant foreskin is separated from the glans, and un- 
folded. <A spotlight shining through it identifies any large vessels. The 
separation of the skin from the penis must be as far as its root. This 
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flap is then wound about the organ. Using transillumination, an oblique 
incision, as shown in Fig. 11, may be made to allow change in direction 
of the tissue without pulling too tightly along one margin. Sub- 
cutaneous as well as skin stitches are employed. The steel wire is tied 
with a little tension, and the ends left long. 
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This operation takes about one and one-half hours to complete. The 
thin flaps must be handled carefully. Serotal varieties in children and 
adults are performed successfully in one stage. In such, the flap may 
be very long, its tip coming from near the anus. 
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The postoperative care presents no difficulties. All patients have 
urinated voluntarily. Great edema of the tissues occurs, which sub- 
sides slowly so that a normal appearance is approximated in about ten 
to fourteen days. The penis, heavy with swelling, tends to flex at the 
penoscrotal junction due to gravity. Support by gauze, as well as by 
fixing the long ends of the steel wire to the abdominal wall, is important, 
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as the adjacent skin surfaces become macerated if left in contact. 
Routinely in recent times, patients have been placed on sulfathiazole. 
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In conclusion, approximately one hundred cases of hypospadias have 
been operated upon. The Ombrédanne method was not found to be com- 
pletely satisfactory, particularly for severe types. It has been modified 
to give a better cosmetic and functional product more quickly. The re- 
sults have been uniformly good. No sidetracking of urine is necessary, 
and hospitalization is short. 
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PRELIMINARY Report or Its Use Aas A METHOD OF PREVENTING 
POSTOPERATIVE CORTICOMENINGEAL ADHESIONS 


Warp WILson Woops, M.D., AND Evaar A. Kaun, M.D. 
ANN Arbor, MICH. 


(From the Department of Surgery, Section of Neurosurgery, University of Michigan 
Medical School) 


ONVULSIONS which follow otherwise successful cerebral operations 

are, unfortunately, all too common. They were frequent enough 
in the experience of Cushing following the excision of meningiomas of 
the hemisphere to warrant the administration of phenobarbital as a 
routine measure in an attempt to prevent the establishment of an 
epileptic pattern. In the opinion of many neurosurgeons the incidence 
of convulsions following the drainage or excision of a cerebral abscess 
is 50 per cent or more, and following compound depressed fractures 
of the skull is between 5 and 20 per cent. 

If convulsions arise after total excision of a cerebral tumor, successful 
drainage of a brain abscess, or complete débridement of a compound 
depressed skull fracture, it is logical to assume that they are due to the 
resulting brain sear. Credence is lent to this view by the fact that 
in the hands of Penfield, Foerster, and others excision of cortico- 
meningeal cicatrices has been followed by cessation or amelioration of 
the epileptiform seizures in a goodly proportion of cases. 

Penfield and Buckley’ have shown in dogs that the amount of intra- 
cerebral scar varies directly with the amount of injured cerebral tissue 
which ‘‘has been left behind.’’ The same principle has been shown 
by Penfield? to apply to cerebromeningeal adhesions. It is for this 
reason that in compound fractures of the skull the accepted neuro- 
surgical procedure is to remove all damaged brain substance until 
healthy brain tissue has been encountered. 

In spite of the most careful technique, however, a denuded and 
traumatized brain surface invariably follows any transcortical pro- 
cedure. When this surface comes in contact with the overlying dura, 
scalp, or bone, adhesions are bound to result. In order to prevent this 
contact until healing is in progress we suggest the use of subdural air. 
It is hoped that this method may prove of value in preventing convulsive 
attacks following war wounds. 

The following four case histories illustrate the development of the 
technique of this method up to the present time. 


Case 1.—L. O’T., a white female child, aged 214% years, entered the University 
Hospital April 30, 1937, because of convulsions. History revealed that at the age 
of twenty months the patient developed weakness of the left leg which gave rise 


First report was presented at the Second Annual Meeting of the Central Surgical 
Association, Chicago, Ill.. Feb. 27 and 28, 1942. Complete report presented to the 
Harvey Cushing Society, New York, N. Y., May 20, 1942. 
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to the diagnosis of a left spastic monoplegia. Six weeks prior to admission, there 
was noted increasing weakness of the left leg, abnormal salivation, persistent vomit- 
ing of a nonprojectile type, and frequent convulsions, especially while asleep, char- 
acterized by grinding of the teeth, ‘‘stiffening out,’’ and rolling of the eyeballs. 
During an attack witnessed in the hospital, there was twitching of the face and ex- 
tremities for forty-five seconds, with unconsciousness. Significant findings were 
abnormal drooling of saliva, spastic weakness of the left leg, and extensor plantar 
response on the left. Funduscopic examination was negative. Pneumo-encephalogram 
(Fig. 1) revealed evidence of a space-occuping lesion deep in the right temporal 
lobe. At operation an encapsulated tumor, approximately the size of a golf ball, 
was encountered by a transcortical incision through the mid-temporal region 2 em. 
in depth. The entire tumor was removed. The ventricle was not entered. The dura 
was completely closed and the bone flap replaced. Pathologie diagnosis was 
cavernous hemangioma. 


Fig. 1 (Case 1).—A, 5/10/37, pneumo-encephalogram demonstrating deep-seated 
right temporal lobe tumor. 8B, 4/14/39, pneumo-encephalogram demonstrating absence 
of tumor and dilatation of right ventricle with traction to side of area of cortico- 
meningeal adhesions. 


Postoperatively the patient showed a marked weakness of the left arm and 
leg which gradually improved. She was discharged on the sixteenth postoperative 
day with a mild left hemiparesis. 


A year and one-half later the child developed left-sided jacksonian attacks. 
Pneumo-encephalogram (Fig. 1) revealed a generalized increase in size of the right 
lateral ventricle. Subarachnoid channels in the region of the operative site showed 
no drainage, with no evidence of recurrence of the tumor. The patient was dis- 
charged on phenobarbital, 44 gr., three times a day. 

She returned about two weeks later because of increasing severity of left-sided 
jacksonian attacks. Another pneumo-encephalogram was performed which was 
identical with the preceding one. 


4 
| 
} 


WOODS AND KAHN: SUBDURAL AIR 473 


The focal epilepsy continued in spite of medication with phenobarbital and, conse- 
quently, the patient was readmitted to hospital for reoperation Sept. 17, 1941, ap- 
proximately four years after the original removal of the tumor. It was felt that 
the persistent jacksonian attacks were due to a corticomeningeal cicatrix at the 
operative site. Consequently, operation was performed through the old scalp 
incision, the bone flap was re-elevated with no damage to the underlying dura, and 
it was found that the cortex was firmly adherent to the dura over an area four by 
five inches in diameter. The adhesions were extremely vascular and were completely 
freed from the overlying dura. Beneath the dura the previous cortical incision could 
be made out clearly. The convolutions around it were quite normal except for the 
adhesions. At this point in the operation the wish was expressed that re-formation 
of these adhesions could be prevented. It was suggested that an attempt be made 
to keep the cortex away from the dura by the instillation of subdural air. Conse- 
quently a soft rubber catheter with holes cut in the wall and surrounded by 
metaphen in oil pack was placed over the operative site and brought out through 


Fig. 2 (Case 1).—Subdural aerograms after excision of corticomeningeal adhesions 
oe brain held away from the overlying dura and bone; rate of air absorption 
may be noted. 


a small stab wound in the middle of the flap. The dura and scalp were closed 
with silk in the usual manner. The following day lumbar puncture was per- 
formed and 30 ¢.c. of bloody fluid drained. During this procedure it was as- 
certained that air was being drawn into the rubber catheter by placing drops 
of sterile saline solution in the mouth of the catheter and watching them dis- 
appear down the tube. The catheter and pack were then removed and the pa- 
tient taken immediately to the x-ray room. Stereoscopic views (Fig. 2) revealed 
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an adequate amount of subdural air over the operative site to depress the entire 
right hemisphere away from the dura. Following this the patient was kept in a 
semi-upright position and seemed little affected by the procedure. Subsequent 
x-ray examination revealed gradual absorption of the subdural air and four days 
later the procedure was repeated after placing a needle through the scalp at the 
site of an old trephine opening. Again it was ascertained that air was entering 
the subdural space on lumbar puncture. This was confirmed by x-ray examination 
which again showed the cortex well away from the dura with no evidence of adhe- 
sions. Subsequent x-rays revealed gradual absorption of the subdural air over a 
period of four days. Again no untoward reaction from the procedure was noted. 


It has been eight months since operation and the mother states that there has 
been no recurrence of the attacks in any form and that the child is attending 
school regularly. She has had no anticonvulsant medication since discharge. 


Fig. 3 (Case 2).—A, subdural aerograms following excision of corticomeningeal 
adhesions. Silver clips were placed at the time of operation to mark operative site 
which is shown here to be held well away from contact with the overlying dura. 
B, 11/11/41, shows result of subdural refill done four days postoperatively. 


CASE 2.—M. E., a 10-year-old white male, entered the University Hospital Oct. 
21, 1941, because of convulsive seizures. At the age of 1144 years a débridement 
had been performed for a compound depressed fracture in the right frontal region. 
Generalized convulsions were first noted seven years later, gradually increasing in 
severity in spite of anticonvulsant medication until they occurred three to four 
times a week. Examination was completely negative except for an old scar over 
the right frontal region beneath which could be palpated a small operative defect 
in the skull. This defect was confirmed by x-ray. Localizing electro-encephalogram 
revealed diffuse disturbance in brain function with slowing of wave pattern and 
signs of irritability. There was additional evidence of cortical brain damage, more 
marked in the right posterior frontal region, spreading to the anterior frontal and 
parietal regions. Pneumo-encephalogram was reported as negative. A diagnosis 
was made of post-traumatic epilepsy due to a corticomeningeal scar in the right 
frontal region. Consequently, on Nov. 6, 1941, a small four-holed osteoplastic flap was 
turned down, centering about the bony defect. The dura was incised and directly 
beneath the site of the penny-sized bony defect there was found an area in which 
the pia-arachnoid was firmly adherent to the overlying dura. Two large vessels 
were seen coursing through this adhesion into the cortex. These were coagulated 
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and severed, allowing the cortex, which appeared otherwise normal, to fall away 
freely. An attempt to explore the cortex in all directions was made but this was 
difficult. Consequently, a lumbar puncture was performed and 22 ¢.c. of clear and 
colorless spinal fluid were removed. It was found that following this the brain had 
fallen away sufficiently to allow complete exploration of the cortical surface of the 
frontal lobe. No further abnormality was seen. The dura was closed tightly 
about a small soft rubber catheter which was brought out through one of the 
trephine openings after the bone flap had been replaced. Repair of the bony 
defect was effected with a small osteoperiosteal graft. The skin flap was closed 
in the customary fashion about the rubber catheter. The patient was placed in a 
sitting position and an additional 15 ¢.c. of spinal fluid were removed by lumbar 
puncture. It was ascertained, by disappearance of drops of saline solution in the 
catheter mouth, that air was entering the catheter. The catheter was then removed. 
Immediate x-ray examination (Figs. 3 and 4) revealed air in the right subdural 


Fig. 4 (Case 2).—Subdural aerograms following excision of corticomeningeal adhe- 
sions, showing rate of absorption of air after subdural refill four days postoperatively. 
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space and evidence that the cortex was well away from the overlying dura. Follow- 
ing operation the patient complained of headache, of no particular severity. Five 
days later a small lumbar puncture needle was placed through the scalp into one 
of the trephine openings. Lumbar puncture was performed in the sitting position 
and 60 ¢c.c. of clear and colorless spinal fluid removed. It was ascertained that 
during this drainage air was sucked in freely through the scalp needle. Again 
x-ray examination revealed good subdural filling with the cortex away from the 
dura. Checkup x-rays revealed ‘that this subdural air was still present, although 
in diminished quantity, two days later. The patient has had no recurrence of his 
convulsions to date, 7 months postoperatively. 


Fig. 5 (Case 3).—Subdural aerograms. A, 1/15/42, preoperative, suggesting cortico- 
meningeal adhesions at tip of right frontal lobe; old bony defect over right frontal 
sinus reveals site of previous drainage of brain abscess. B, 1/26/42, immediately post- 
operative, shows small osteoplastic bone flap with catheter in subdural space. C, 
1/27/42, second postoperative day, reveals good subdural filling over right frontal pole; 


adhesions now absent. 


Case 3.—R. M., a 20-year-old white male, entered the University Hospital Jan. 
13, 1942, with a typical story of petit mal epilepsy of six months’ duration. Past 
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history revealed that the patient had suffered a compound fracture through the 
right frontal sinus followed by a brain abscess. This was successfully drained 
elsewhere. The ‘‘spells’’ of which he was unaware were stated to consist of 
throwing the head back and forth, staring straight ahead for a few seconds, and 
then returning to normal without sequelae. The attacks were of increasing frequency 
and because of them the patient was unable to obtain employment. Examination 
was negative except for a small pulsating defect lying beneath a scar over the 
medial portion of what had been the right frontal sinus. X-ray revealed a small 
bony defect in this region. Electro-encephalogram suggested a grand mal type of 
convulsive disorder as well as some evidence of damage in the right frontal pole. 
Pneumo-encephalogram demonstrated slight dilatation and forward projection of 


(29-42 


Fig. 6 (Case 3).—Postoperative refill subdural aerograms showing absence of previ- 
oe een maintenance of subdural space over operative site, and rate of air 
absorption. 


the frontal horn of the right lateral ventricle. On Jan. 15, 1942, a trephine open- 
ing was made in the right parietal region and the dura was opened. A lumbar 
puncture was performed with the patient in a sitting position and 40 ¢.c. of spinal 
fluid were removed at which time it was observed that the cortex beneath the 
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trephine fell away for the distance of approximately 1 em. The scalp incision was 
closed and the patient was immediately taken to the x-ray room where stereoscopic 
films (Figs. 5 and 6) revealed evidence of corticomeningeal adhesions in the region 
of the previously described bony defect. On Jan. 26, 1942, a small right frontal 
osteoplastic flap was turned, its base along the supra-orbital ridge and its medial 
border along the midline. It was found that the dura and the underlying brain 
were firmly adherent to the bony defect in the region where the frontal sinus had 
been. First the dura, then the adherent brain were freed. Following this the 
scarred cortex of the tip of the frontal pole, measuring approximately 3 em. in 
diameter, was completely excised into healthy brain tissue, including a small cyst 
filled with clear and colorless fluid. Exploration revealed no further abnormality. 
A soft rubber catheter was placed in the defect, the dura was closed, and the 
catheter brought out through one of the trephine openings. The bone flap was 
replaced and the scalp closed in the usual fashion about the catheter. Next the 
patient was placed in an upright position and 60 ¢.c. of spinal fluid were removed 
by lumbar puncture. Air in the subdural space was demonstrated by x-ray (Figs. 
5 and 6). Subdural air refills were done on the fourth and seventh postoperative 
days (Fig. 6). The cortical defect was demonstrated to lie well away from the 
overlying dura on these occasions and on checkup examinations. Postoperatively 
the patient was alleged to have had one petit mal attack and he was discharged 
on the fourteenth postoperative day. A checkup report five months after operation 
states that he has had only one other questionable attack. 


« 


Fig. 7 (Case 4).—Subdural aerograms. A, 1/29/42, reveals failure to fill subdural 
space in right frontal region due to extensive corticomeningeal adhesions. Bone 
defect from previous drainage of brain abscess may be seen overlying the silver 
clips. B, 2/11/42, reveals brain well away from overlying bone and dura following 
excision of brain scar and adhesions and subsequent subdural air instillation. 


CasE 4.—J. A., a 26-year-old white male, entered the University Hospital Jan. 
23, 1942, in a postepileptic stupor. Six years previously at this hospital a bilateral 
Killian operation and drainage of an encapsulated left frontal abscess had been 
performed, 

The patient had been perfectly well until the Fall of 1941, when he had a con- 
vulsion, following which he became disoriented and irrational for a day. Following 
a second attack two days before admission he remained semistuporous and did not 
become clear until three days after admission. 

Examination at this time was entirely negative except for a transverse scar 
at the hairline beneath which a pulsating defect about one and one-half inches in 
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diameter was seen. Roentgenograms revealed a postoperative defect along the left 
supra-orbital ridge and a circular defect in the left frontal region. 

On Feb. 2, 1942, a trephine opening was made in the left parietal area and the 
dura opened. A lumbar puncture was performed with the patient in the sitting 
position and 125 ¢.c. of spinal fluid were obtained. The brain was seen through the 
trephine opening to have fallen away from the dura for a distance of almost 2 cm. 
X-ray examination (Fig. 7) showed evidence of a large amount of subdural air 
with extensive adhesions surrounding the bony defect in the region of the left 
frontal pole. The patient was in no way upset by this procedure. 

Operation was performed four days later, at which time the extensive adhesions 
were divided and the scarred frontal pole was excised. The anterior horn of the 
ventricle was opened during the procedure. The entire frontal lobe now lay free 
from the overlying dura. An osteoperiosteal graft was placed over the bony defect. 
Just before closure of the scalp, lumbar puncture was performed and approximately 
100 ¢.c. of spinal fluid were removed. The scalp was closed in the usual manner. 
X-rays (Fig. 7) revealed the air in the subdural space and evidence that the frontal 
lobe lay free from the overlying skull in all directions. The injection of subdural 
air was repeated four days later after inserting a needle through the scalp and 
again five days later after a trephine opening had been made in the left posterior 
parietal region. There was no evidence by x-ray that adhesions had re-formed. 
The patient was discharged on the fourteenth postoperative day, on phenobarbital, 
\% gr., three times a day. A report received four months after operation states 
that he has been free of attacks and is working full time. 


DISCUSSION 


The four cases described above all suffered from a convulsive disorder 
following an otherwise successful eradication of a cerebral lesion. It 
seems logical to assume that the corticomeningeal scars and adhesions 
resulting from the original operative trauma were contributing causes 
of the convulsions, In an attempt to eradicate these epileptogenic foci 
they were excised surgically. To prevent the subsequent re-formation 
of adhesions between the brain and the overlying dura, bone, or scalp, 
subdural air was instilled on several oceasions postoperatively. X-ray 
examination revealed that the subdural air was effective in accomplish- 
ing this purpose over a limited period of time. It is still too early in 
the postoperative period to be able to state definitely the extent to which 
this procedure will have minimized adhesion formation or modified the 
convulsive disorder. One case, however, (Case 1), has been free of 
jacksonian attacks for eight months in spite of a well-established pattern 
preoperatively. It is hoped to recall these patients for re-examination 
with subdural air studies, thus proving or disproving the re-formation 
of corticomeningeal adhesions. 


We realize fully that the use of subdural air cannot prevent brain 
scar formation which may, in itself, act as an epileptogenic focus. It 
is felt, however, that prevention of contracting adhesions between the 
brain and its overlying coverings would eliminate abnormal traction 
effects and vascularization, both of which have been emphasized as 
important factors in the production of convulsive phenomena. 
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The use of subdural air postoperatively to prevent the formation of 
corticomeningeal cicatrices is still too new and untried a procedure to 
warrant any definite statements. However, certain points concerning 
it can be pointed out at this time. 


1. It can be used without ill effects upon the patients. In all of the 
above cases it was accompanied only by a certain amount of headache. 
This headache, however, was much less severe than that found associated 
with pneumo-encephalogram, 


2. The removal of moderate amounts of spinal fluid (up to 125 ee.) 
results in an adequate amount of air being drawn into an open subdural 
space to visualize localized areas of this space satisfactorily by x-ray. 
It can also be used to visualize corticomeningeal adhesions, as has been 
pointed out in the past by Penfield and Noreross,* Hemmingson,* and 
Olivecrona.° 

3. It has been possible to separate, and maintain separated, the opera- 
tive field from the overlying dura, bone, or scalp by subsequent refills 
of subdural air, over as long a period as we have desired. 


4. The technique is simple and not dangerous to the patient. Our 
experience to date suggesis the following procedure to be most efficacious : 
When a corticomeningeal cicatrix is suspected a trephine is made well 
away from the probable site of the lesion but on the same side. The 


dura is opened and up to 125 ¢.c. of spinal fluid are drained by lumbar 
puncture in the sitting position. The site of the lesion is kept upper- 
most and the sealp incision is closed. In this way air collects about the 
cicatrix. Tangential x-rays are taken from several directions. Follow- 
ing excision of a corticomeningeal cicatrix (or, for that matter, any 
transcortical procedure which might produce postoperative adhesions), 
the patient is placed in an upright position with the subdural space open 
(either directly or by means of an inlying catheter) and lumbar drain- 
age performed. If the patient’s condition warrants it, x-rays may be 
taken at this time or within the next twenty-four hours. The absorption 
of the subdural air may be followed by x-ray studies. In our experience 
air in the subdural space becomes absorbed in four or five days. Refills 
may be done either by reopening the trephine, inserting a lumbar pune- 
ture needle through the scalp overlying a previous trephine, or, if neces- 
sary, making a new trephine opening. The site of the lesion should be 
kept uppermost. 

We have much to learn concerning this new procedure. Some of the 
factors which remain to be clarified are: (1) The length of time neces- 
sary to refill the subdural space in order to prevent the formation of 
adhesions between an operative field and the overlying dura, bone, or 
scalp; (2) whether the method ean be used effectively following original 
operation such as excision of a meningioma or débridement of a com- 
pound skull fracture; (3) the details of x-ray technique for exact visuali- 
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zation of a particular area either for the purpose of demonstrating 
corticomeningeal adhesions or their absence before and after operation. 

Past experience has thrown a certain amount of light on these factors. 
For example, in a case of brain abseess which had been drained twenty- 
one days previously, through an inch and one-half frontal bone defect, 
the removal of 74 ¢.c. of spinal fluid by lumbar puncture unexpectedly 
resulted in retraction of the firmly adherent frontal lobe to a depth of 
approximately 2 em. beneath the skull. No untoward effects were noted. 
The conclusion reached from this observation is that extensively or- 
ganized corticomeningeal adhesions can be broken down even after 
the elapse of three weeks’ time. It has been observed in two eases of the 
above series that subdural air has prevented the formation of adhesions 
for at least ten days. There is no reason to suppose that adhesions could 
not be prevented indefinitely by subsequent refills of subdural air were 
it feasible technically or actually necessary. In one ease (Case 4) in 
which the ventricle was opened, the subdural air seemed to be more 
rapidly absorbed. In regard to x-ray technique it was found that best 
visualization of the operative site was obtained when the head was placed 
so that the defect was uppermost and when tangential stereoscopic views 
were obtained. 

SUMMARY 


A new and simple method for the prevention of postoperative cortico- 


meningeal adhesions is described, suggesting the use of subdural air in- 
stillations. It is hoped that by the prevention of such adhesions the 
frequency of convulsions following otherwise successful cerebral opera- 
tions may be lessened. 
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A METHOD OF EXTENSIVE LAMINECTOMY WITH 
REPLACEMENT OF REMOVED LAMINAE 


ALBERT S, Crawrorp, M.D., Derrorr, Micu. 
(From the Division of Neurological Surgery of the Henry Ford Hospital) 


Bae is being more and more successfully used for the relief of 
pain in a large group of cases with the diagnosis of sciatic neuritis. 
Laminectomy, with varying degrees of bone removal, has seemed to 
give the best results in cases where there has been impingement upon 
one or more nerves by ruptured intervertebral discs, thickened liga- 
menta flava, and the other anatomic structures which surround the 
nerves as they pass through the intervertebral foramina. 

The easily approachable, sharply localized protruding masses from 
ruptured intervertebral dises can often be adequately removed with 
minimal or no bone removal. This has the advantage of prompt con- 
valescence and little or no weakening of the back. 

But in our experience there are some cases with good clinical his- 
tory and findings of ruptured discs which at operation have shown 
neither a ruptured dise nor a thickened ligamentum flavum, but where 
the cause of nerve impingement has been one or more of the following 
anatomic structures: (1) The upper lip of the fifth lumbar facet, with 
a relaxed joint, associated with increased lumbosacral lordosis; (2) 
Hypertrophic arthritis resulting in a flaring out of the borders of the 
vertebral bodies, thus simulating a prominent intervertebral disc; (3) 
A structurally small intervertebral foramen due to bony changes or to 
increased tissue, including dilated lumbar veins, surrounding the nerves 
in the foramina. 

Clinically these cases are similar to those due to ruptured dises, but 
are less likely to have clear-cut traumatic histories, usually have a 
more prolonged and intermittent course, and although they may have 
improved with conservative therapy, have had repeated recurrences of 
pain and finally have become incapacitated. They may have bilateral signs 
or symptoms which may involve either or both of the fourth and fifth 
lumbar nerves. 

To adequately expose these nerves on both sides by the usual method 
of laminectomy with rongeurs may leave a structurally weak back, as 
the facets may have to be removed. To correct this, a bone graft from 
the tibia has been the method usually employed. This means a pro- 
longing of the period of convalescence. 

In attempting to meet this latter problem, lately we have been re- 
moving in one piece, with chisel and mallet, the entire dorsal arch 
composed of a spine, lamina, and attached facets (Figs. 1, 2, and 3). 


Presented at the Second Annual Meeting of the Central Surgical Association, 
Chicago, Ill., Feb. 27 and 28, 1942. 
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An excellent exposure of both nerves throughout their entire course 
through the foramina is given in Fig. 4. In this photograph, the area 
between 1, 2, and 3 is one where a somewhat thickened ligament may 
compress the nerve, 2, against a prominent disk margin, 4. This area is 


Fig. 1.—Photograph of lumbar spine and sacrum. The part which is crosshatched 
is the piece removed with a chisel. 


Fig. 2.—Dorsal view of the removed dorsal arch of the fifth lumbar vertebra; 1 is 


the spine, 2 the place where the arch is cut through with a chisel, 3 the dorsal part 
of the facets. 
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also shown in Fig. 5. Sometimes we have had to chisel off the overhanging 
edge of the facet (5, Fig. 4), to free up an adherent involved nerve. At 
times, enlarged veins, accompanying the nerve through the foramina, 
appear to be an important etiologic factor. 


Fig. 3.—Ventral view of the removed dorsal arch; 1 is the portion of the dorsal 
arch cut through with a chisel, 2 is the ligamentum flavum, 3 articular surface of 
facets. 


Fig. 4.—Dissection specimen on cadaver, showing the area exposed by removal of 
the dorsal arch (Figs. 1, 2, and 3 above) ;/ is the place cut through with a chisel, 
2 the nerve freed up of surrounding tissues, 3 ligamentum flavum, 4 underlying inter- 
a disk, 5 overhanging margin of the facet, 6 cartilaginous upper surface of 

e facet. 


After the nerves have thus been adequately decompressed and the 
removed bone fragment trimmed up so it cannot itself later cause nerve 
impingement, and the cartilage of the facets (6, Fig. 4), has been scraped 
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off to insure bony ankylosis, the piece is then returned to its bed and 
sutured in place with silver or stainless steel wire between the adjacent 
spines and facets. The patient is kept on a Bradford frame for a few 
days and then has a back brace fitted to be worn until the graft is safely 
grown in place. 


Fig. 5.—Left lateral view of lower three vertebral bodies and sacrum; X shows 
slight lipping of the lower margin of the fifth lumbar body. This, if more extensive, 
can encroach on the Jumen of the intervertebral foramen. 


We have done this type of operation on seven patients during the last 
ten months. Thus far it has proved to be satisfactory in giving excel- 
lent exposure for thorough decompression without the resultant weak 
backs which almost certainly would have resulted by the old method. 
Also, the patients have been able to return to active work sooner than 
they would have with tibial bone grafts. 

This is, of course, only a small group of cases to serve as a reliable 
guide, and more time should pass to see if there might develop any 
unfavorable after-effects. We believe this method is worthy of further 
trial in cases where thorough exploration is indicated bilaterally. We 
do not advocate its use where the lesion is certainly unilateral and 
where it can be adequately relieved with a hemilaminectomy. 
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Editorial 


The Central Surgical Association 


HE second annual meeting of the Central Surgical Association was 
held in Chicago, Feb. 27 and 28, 1942. Many of the papers pre- 
sented at that meeting are published in this issue of Surcery. The 
society was founded in the Spring of 1940 by a group of surgeons repre- 
senting the Midwest, who first met at the invitation of Dr. Roy D. 
McClure for the purpose of discussing the possibilities of such a society. 
In general, the reaction to Dr. MeClure’s suggestion was favorable. 
When a new surgical society is founded, obviously, if it is to sur- 
vive, there must be evidence of a sufficient need and a place for it. 
In this particular instance the aims were twofold, the first being 
largely the need from a geographic standpoint. For many years cer- 
tain sections of the country had been represented by their regional 
surgical societies concerned with the more purely scientific aspects of 
the practice of surgery. Thus, there were already in existence the 
Southern Surgical Association, the Western Surgical Association, the 
Pacifie Coast Surgical Association, the New England Surgical Society, 
and a number of others. The great Middle West, although containing 
a number of important medical centers, had been singularly devoid of 
a comparable society recruiting its members, for the most part, from 
the Central States and Canada and holding meetings in cities of med- 
ical interest in the Midwest. It seemed no more than reasonable that 
this section of the country should have its own organization and one 
whose prestige would be equal to that of the afore-mentioned societies. 
The second purpose of the proposed organization seemed even more 
important to those responsible for its establishment. In this respect 
the society was planned ultimately to become an organization for the 
younger men in surgery, that is, for those who have completed a fairly 
long term of service in training and including a residency in surgery. 
Such men having had an excellent surgical education and background 
are in a position to make worth-while contributions to the advance of 
surgery. During recent years the number of such men adequately 
prepared has increased tremendously. This has been due both to the 
desire for advanced training, a desire greatly stimulated by both the 
American College of Surgeons and the American Board of Surgery, 
and to the increased facilities for such training because of the increase 
in the number of acceptable residencies now available. However, for 
such well-trained young men, the opportunities to present the results 
of their original work at the meetings of any of the already existing 
surgical organizations have been far too few. Such a young man has 
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little hope of appearing upon the programs of the surgical sections of 
the American Medical Association with any regularity since the num- 
ber of papers accepted is small and many of the places on the pro- 
grams are assigned to senior surgeons whose reputations are estab- 
lished. In the past, similar problems have been experienced in the 
case of the meetings of the American College of Surgeons. Moreover, 
due to the very limited number of members, election to membership 
in the senior surgical societies is almost out of the question for men 
at the age of thirty or thirty-five. Therefore, a surgeon is apt to ap- 
proach middle age before he is considered for membership in one of 
these older societies. 

The conditions just enumerated have conspired to bring about the 
unfortunate situation wherein these promising young men in surgery 
have received too little encouragement to continue with original in- 
vestigative work after completion of their training, especially at the 
time when stimulation and inspiration are needed most. Since rela- 
tively few of the men who complete a surgical residency will embark 
upon an academic career, it is apparent that the majority of them will 
leave a busy surgical clinic, often in a teaching center, to enter con- 
sultation practice. This abrupt transition from an environment where 
research and investigation are fostered and encouraged, to the routine 
duties of private practice is only too apt to result in a cessation of 
productivity resulting in a number of barren years which, under more 
favorable circumstances, might be made most profitable. That this 
problem is not especially new and that it has been fully appreciated 
by other groups, is manifested in the important and successful innova- 
tion inaugurated last year by the American College of Surgeons in its 
Forum on Fundamental Surgical Problems. Likewise, the Society of 
University Surgeons, although somewhat more restricted in its scope, 
was organized for a similar purpose. 

The details of the organization of the Central Surgical Association 
having been completed by the Founders’ Group and Founder Members, 
the society has been seen off to a good start and the active manage- 
ment of its affairs can soon be taken over by the junior members. 
While the consummation of these original plans has been considerably 
interrupted by the war, it is to be hoped that in the near future all 
of the activities of the organization will be in the hands of those for 
whom it was founded. 


-—Henry K. Ransom, M.D. 
Ann Arbor, Mich, 
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THE SEVERED PRIMARY ARTERY IN THE WAR WOUNDED 
A NONSUTURE METHOD oF BRIDGING ARTERIAL DEFECTS 


ARTHUR H. BLAKEMORE, M.D., W. Lorn, Jr., M.D., AND 
L. STerKo, New York, N. Y. 


(From the Departments of Surgery, Presbyterian Hospital, Columbia University, 
College of Physicians and Surgeons, and the New York Hospital, Cornell University, 
Medical College) 


I. The Problem of Suture Anastomosis of Arteries in the War Wounded 


ODERN warfare furnishes in profusion wounds of all the different 

tissues and organs in the body. The rarity of certain of these in- 
juries in civil life naturally leaves us unprepared to handle them as well 
as we should like, in wartime. In no special type of injury has this 
been more true than in the case of wounds of the primary arteries of 
the human body, arteries upon whose patency the life of vital organs 
and limbs may depend. 

It is true that successful junction of arteries by suture and even vein 
transplants had been made some years before the outbreak of World 
War I, yet the sad commentary by Sir George Makins' on the results of 
arterial suture during the late War is a warning of the responsibilities 
we face at the outset of World War II. 

There are several questions that naturally arise in connection with the 
immediate problem of treating war injuries to arteries. First, why has 
arterial suture failed so miserably during wartime? Second, have there 
been any advances in science during the interval of peace, that may be 
expected to contribute favorably to the outcome of cases of arterial in- 
jury in the present emerZency? The quick answer by many’ to these two 
questions will be that we have the problem of arterial injury under con- 
trol for this War, a thought that was no doubt entertained by many 
concerning the expected success of arterial suture before the last World 
War. 

It is easy to say categorically that failure of arterial suture during 
the last war was due to infection and thrombosis and now that we have 
the sulfonamide drugs and the anticoagulants, heparin and dicoumarin, 
the problem is solved. Unfortunately, the situation is not so simple. 
From an experience with five cases of aneurysm we have learned that 
there is no sulfonamide in use at this time that will sterilize a blood clot 
in continuity with the lumen of an artery. In some of the cases the clot 
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was evacuated almost daily and large quantities of the drug placed in 
the tissue space. The finally persistent organism was invariably a non- 
hemolytic streptococcus. Thus, we were confronted with the problem of 
getting rid of an organism which is commonly found in open granulat- 
ing wounds, normally of no particular consequence but in the above 
type of case, a killer, because of clot digestion and secondary hemor- 
rhage. 

If the sulfonamide drugs are incapable of eradicating certain low- 
grade organisms as, for example, the green streptococcus from a blood 
clot, the suecess of suture anastomosis of arteries in this war will de- 
pend, as before, upon accurately placed sutures without strangulation 
tension which will preclude extravasation of blood. 

If it is conceded that postoperative thrombosis or secondary hemor- 
rhage is the result of a low-grade infection along the line of anastomosis 
in a sutured artery, it is hard to conceive that anticoagulants are going 
to have any remarkable influence upon the final outcome. Their early 
use during a suture anastomosis would complicate hemostasis and favor 
a residium of blood clot along the suture line, an open invitation to in- 
fection in a contaminated wound. 

All good surgeons, with care to well-known details, can generally 
claim the reward of primary healing of contaminated wounds of the soft 
parts. They are likewise acutely aware of the problems of repair pecu- 
liar to special organs or tissues. The re-establishment of circulation 
through an important artery that has been severed in a war wound puts 
up to the surgeon a problem as tedious and difficult as any he may be 
called upon to solve. Following débridement of the ends of a severed 
artery in a contaminated wound, primary healing after suture anas- 
tomosis is dependent upon several important factors. We have already 
referred to the danger of residual hemorrhage about the anastomosis. 
The necessity of placing sutures regularly, not more than 1144 mm. 
apart, for control of hemorrhage places a serious strangulation threat 
upon the tissue encompassed and strangulation of tissue invites infec- 
tion in the contaminated wound. Our pioneers in vascular surgery 
early recognized this danger and introduced fine Chinese silk. This 
suture material, because of its low tensile strength, has been cursed, no 
doubt, by the surgeons unaccustomed to its use but by this very virtue 
spares tissue from strangulation necrosis when encompassed by closely 
spaced sutures. 

This brings us to a discussion of an important factor which, if not 
properly evaluated, will doom to failure a well-performed arterial anas- 
tomosis, namely, tension. In end-to-end suture of an artery the anas- 
tomosis is subjected to tension from two sources, (1) pressure of the 
blood being forced through the vessel; (2) longitudinal tension due to 
the elastic recoil of the artery. 

The following experimental observations made by one of us (A. H. B.) 
suggests that the degree of tension may be an important factor in the 
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healing of vessel anastomoses in the presence of bacterial contamination. 
It was observed in the performance of carotid jugular anastomoses in 
dogs that primary healing of the wound and the anastomosis could be 
obtained in the end-to-end variety, i.e. the proximal end of the carotid 
to the proximal end of the external jugular vein in the presence of slight 
bacterial contamination. Whereas, using exactly the same routine 
““aseptic technique,’’ the performance of the side-to-side carotid jugular 
anastomosis was regularly followed, on or before the ninth postoperative 
day, by a breakdown of the anastomosis. Routine suecess with primary 
healing at the site of the anastomosis in the side-to-side variety was ob- 
tained only after the adoption of a more rigid technique of bacterial 
exclusion. 

An explanation of these different results can best be made on the basis 
of tension upon the vascular anastomosis. In the end-to-end anastomosis 
the factor of longitudinal strain is entirely eliminated, the artery and 
vein have been cut entirely across and allowed to retract. The factor of 
intravascular strain has been reduced also to the point, in fact, that the 
artery and vein at the point of anastomosis are seen to collapse during 
cardiac diastole. This great reduction in pressure is due to the fact that 
the artery suddenly empties its blood into a large neck vein subject to 
negative pressure within. 

One has only to view the vessels to appreciate the greater tension in 
the side-to-side anastomosis. Here we have arterial blood at high pres- 
sure bucking the return of venous blood at the site of the anastomosis. 
In contaminated cases the side-to-side dogs’ wounds heal with primary 
union except for the vessel anastomosis. The latter apparently does well 
until the ninth day, then as regularly as clockwork one of two things 
will happen. Either the dog will suddenly bleed to death because of 
a breakdown of the anastomosis or, if the fistula is very small, thrombosis 
will develop. In either case, a culture taken from the line of anastomosis 
and incubated from five to seven days will likely reveal bacterial growth, 
usually a nonhemolytie streptococcus. 

Whereas these experiments in themselves do not preclude the success- 
ful anastomosis of severed arteries in the human being, for that has 
been accomplished, they do emphasize a narrow margin of safety in the 
factor of tension upon a vascular suture line. With these experimental 
facts in mind it is pertinent to note that most of the successful, direct 
end-to-end anastomoses of arteries have occurred in civil life direetly 
following stab wounds. These wounds are relatively clean and entail 
little or no sacrifice in the length of the artery. In contrast, during a 
war arteries are usually severed by a tumbling, ragged missile that 
macerates as it lacerates. Often many of the potential collateral vessels 
have also been injured or will be quickly put out of function by trau- 
matic edema. The wounds are contaminated and prone to infection. The 
wounded come late to the surgeon for arterial anastomosis. The ends 
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of the arteries have assumed a state of retraction that is more difficult 
to overcome but, worse yet, a not inconsiderable portion of the ends of 
the artery must be sacrificed by débridement. The above facts bring up 
the serious question whether direct end-to-end anastomosis should ever 
be attempted. 


All things considered, it is our opinion that a graft of vein anas- 
tomosed end-to-end with the severed artery offers the best chance of 
successful re-establishment of circulation in a primary artery that has 
been severed by a war missile. Leakproof anastomoses eliminate the 
hazard of residual blood clot and this will permit free action of the 
sulfa drugs at least in controlling the activity of the common pyogenic 
organisms. A vein graft would eliminate longitudinal tension, a most 
serious threat to an anastomosis under these circumstances. A vein graft 
presumably has its mechanism for nourishment intact from the start and 
will be exposed to an abundance of arterial blood. The one and only 
serious objection to the use of a vein graft under circumstances of war 
is the fact that we are totally dependent upon the difficult, tedious, and 
time-consuming method of suture anastomosis of vessels. 


II. The Problem of Collateral Circulation Following Ligation of the 
Damaged Primary Artery in the War Wounded 


There were approximately 4,400 soldiers in the U. S. Army who lost 


one or more extremities during the last world war.* Upon discussing 
the subject with surgeons active in the war we gathered the impression 
that a good percentage of these amputations were performed because of 
damage to the blood supply. The decision of when to amputate was one 
of the most difficult decisions that the surgeon was called upon to make, 
difficult because the decision had to be made early, preferably before the 
blanket of traumatic edema had obscured the development of an uncon- 
trollable infection. It required rare clinical judgment indeed and cour- 
age of one’s convictions to say a given case had sufficient collateral blood 
flow to ride out a post-traumatic edema and stay the development of a 
lethal infection. Needless to say, the dilemma quickly and rightly re- 
solved in favor of saving the life of the soldier by adopting a policy of 
early amputation in such cases. 

What will be the policy in this war? Certainly if the results obtained 
from treating wounds with the sulfonamide drugs during the Pearl 
Harbor catastrophe can be even approximately duplicated during the 
rest of this war, our policy will be radically changed. 

It is our opinion that the use of the sulfonamide drugs in conjunction 
with careful débridement and careful hemostasis with the evacuation of 
blood clot will, for the first time in the history of wars, enable the 
surgeon to safely postpone amputation in cases of ligated primary 
arteries until the adequacy or inadequacy of the collateral circulation 
can be established beyond the peradventure of doubt. With the absence 
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of infection and septic thrombosis the slogan will change from ‘‘Save a 
Life’’ to ‘‘Save a Limb.’’ The responsibility for establishing or en- 
couraging and maintaining an adequate flow of blood will be placed 
squarely up to the surgeon. 

Sir George Makins' collected a series of cases during World War I in 
which the primary arteries -had been ligated because of injury and the 
fate of the extremity left to the collateral blood flow. The percentage 
of Gases complicated by anemic necrosis or gangrene, according to 
arteries involved were as follows: Carotid artery, 33.33 per cent; sub- 
clavian, 25 per cent; axillary, 16.6 per cent; brachial, 23 per cent; 
femoral, 25 per cent; popliteal, 41.66 per cent. Excluding the carotid, 
averaging the other arteries, gangrene of the extremities occurred in 26 
per cent of the cases. 

It is true we have made important advances in the promotion and 
maintenance of collateral blood flow following obstruction to a primary 
artery. We know the importance of quickly reviving and maintaining 
an adequate level of systemic blood pressure in cases of blood vessel in- 
jury ; we believe our solution to this will be the use of dried plasma or 
serum albumin on the field. 

Conceding that the use of mechanical devices to promote collateral 
blood flow will be impractical, we have the following measures to offer 
the soldier with a primary artery injury at the front: 


1. Immediate and effective treatment of shock. 

2. The use of the sulfonamide drugs to forestall infection. 

3. Chemical section of the sympathetic nerve supply to the affected 
extremity. 

4. The use of an anticoagulant (heparin or dicoumarin) to prevent 
thrombosis in such cases as have laceration or contusion of the collateral 
vessels as well. 

Considering the general policy of early amputation prevailing during 
World War I when the adequacy of the circulation to an extremity was 
in doubt makes it fair to assume that the cases reported in Sir George 
Makins’ series were favorable cases. It is our opinion that if in an 
identical series the first three measures of treatment outlined above were 
carried out, the incidence of gangrene would approximate 5 per cent 
instead of 26 per cent as reported by Sir George Makins. 

Assuming that we may cut the incidence of gangrene to 5 per cent in 
favorable cases such as reported by Sir George Makins, what can we 
postulate, if in this war we find it is safe to defer amputation and give 
the collateral circulation a chance in all cases of injury in which the 
primary artery of the extremity has been ligated? It is reasonable to 
expect that a higher percentage of limbs will be saved. On the other 
hand, making a practice of deferring amputations routine would include 
cases involving varying degrees of injury to the collateral vessels as 
well, a group which in World War I was treated by early amputation. 
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Such a policy in this war would logically lead to a higher per cent inei- 
dence of gangrene per primary artery involved. 

There will be cases in which prompt treatment of shock and elimina- 
tion of vasospasm will afford a wide margin of safety for the limb. In 
other cases post-traumatic edema will so compromise collateral flow and 
obstruct venous return as to make the outcome dubious for a time. 


There will be cases in which, because of laceration of some collateral 
vessels and contusion to others, it is only reasonable to suppose that the 
outcome may be favorably influenced by the prevention of thrombosis 
by the use of an anticoagulant in conjunction with the above measures. 

Finally, it must be conceded, in this war as in wars before, there will 
be a considerable number of cases in which nothing short of the re-estab- 
lishment of blood flow through the primary artery, if only during the 
period of post-traumatic edema, will suffice to save the extremity. This 
will be particularly true of injuries to the popliteal artery. 


III. The Chances of Success of a Nonsuture Method of Arterial 
Anastomosis in This War 


Since ancient times the cry for a quick and simple method of anasto- 
mosing arteries has risen with every war. Attempts were made by the 
ancients to bridge defects in arteries by tubular structures such as goose 
quills and chicken bones. Whereas we have long been aware of the fac- 


tors that doom such methods to failure, to date we have not been able 
to eliminate or control these factors. 

A nonsuture method of establishing continuity in an artery, to be 
simple and practical, predicates the use of a supportive tubular strue- 
ture of some kind. To maintain blood flow through an artery joined in 
this manner involves: (1) the prevention of clotting, immediate or de- 
layed, (2) the avoidance of infection, (3) the prevention of pressure 
necrosis of the artery which in turn may cause hemorrhage or late 
thrombosis. 

Certainly, to those of us who have painstakingly learned the tech- 
nique of suture anastomosis and have experienced the gratification of a 
well-earned success, even the contemplation of such gross devices of 
arterial anastomoses are offensive. But the fact remains that suture 
anastomosis of arteries in the war wounded is by and large impractical, 
and we are at war! 

It is of interest that during the last World War Tuffier* was able to 
maintain blood flow through a paraffined silver tube, bridging an arterial 
defect for as long as ten days in one case. In general this is exceptional, 
according to Makins' who states that . . . ‘‘as a rule the tube should be 
removed at the end of four days and at this date I have always found it 
oceluded.’’ It is an interesting commentary however, that Makins 
looked upon the Tuffier tube as a useful instrument in some cases. 
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At the start of this war we have at our command two effective anti- 
coagulants, heparin and dicoumarin. It is reasonable to suppose that if 
proper use were made of these substances, the hazard of early thrombosis 
may be largely, if not completely, eliminated. 

Infection, even if of a low-grade character, as a cause of early necrosis 
with secondary hemorrhage or thrombosis in an anastomosed artery is 
well known to all. It is hoped in this war that the sulfonamide drugs, 
when combined with careful débridement and hemostasis, may largely 
eliminate the hazard of infection. 

If it proves possible that early thrombosis and infection can be pre- 
vented in this war for the first time in history, a simple nonsuture 
method of arterial anastomosis will at least have a chance for success, 
since it is conceded that these factors have been largely responsible for 
early thrombosis in previous attempts. 

What can be done about factor three, namely, pressure necrosis of the 
vessel, a cause of late thrombosis in a nonsuture method of arterial anas- 
tomosis? As previously stated, the simplest nonsuture method of arterial 
anastomosis requires the use of a supportive tube or tubes. The un- 
yielding, supportive tube will of necessity be in a pressure relation to 
the vessel. Two important questions arise: (1) Will it be possible to 
minimize the effect of the tube upon the vessel te the point of preventing 
late stenotic fibrosis or thrombosis? (2) If not, would the operation 
serve any good purpose ? 

The answer to the first question will be discussed, at least in part, 
under Results. But certainly we have an abundance of evidence to show 
that collateral vessels develop para passu with gradual occlusion of a 
primary artery, and if there were a late thrombosis the only injury 
done would be to the pride of the surgeon performing the anastomosis. 
In the case of the soldier with a severed primary artery of the arm or 
leg, the anastomosis would serve to bridge that dangerous period of 
post-traumatic edema, the exact extent of which, in a given case, no 
surgeon can accurately foretell. We have all witnessed, at one time or 
another, the strangulation of a good collateral circulation by edema. It 
is known that blocking of the sympathetic innervation in such cases is 
of little or no avail. Elevation of the leg to relieve edema merely con- 
verts the fear of a wet gangrene to the certainty of a dry gangrene. The 
only measure that could possibly save such a limb would be the prompt 
re-establishment of a pulsating flow of blood through the primary artery. 
This would permit elevation of the limb and quick subsidence of edema. 

The problem of pressure necrosis by a foreign body introduced to sup- 
port a ligature anastomosis must be overcome by the use of a material 
disposing least to infection and interfering little with healing or with 
the normal physiology of the vessel. Vitallium* more nearly meets these 
requirements than any other substance available. 


*The approximate composition of vitallium is cobalt 65 per cent, chromium 30 per 
cent, and molybdenum 5 per cent. 
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METHODS 


Several different techniques (Figs. 1, A and B, and 2 A) were at- 
tempted before a satisfactory method was discovered. In brief, the 
suture of the divided carotid (or femoral) artery over a vitallium tube* 
was successful in only one out of nine experiments and in the successful 
one blood flow was demonstrated for only five days (Fig. 14). Bridg- 
ing a gap with a vitallium tube by the ligature technique (Fig. 1B) was 
also most disappointing (none out of six). Finally, the bringing of each 
end of the divided artery through a vitallium tube and bridging the 
gap with a vein transplant was successful in only two cases out of seven 
(Fig. 2A). 


Artery Vein Vitallium tube 
\ 


Fig. 1.—In these drawings are depicted the different methods of using a single 
vitallium tube. A, The artery is sutured in the usual manner over a straight vitallium 
tube; B, the divided ends of the artery are approximated near each end of the 
vitallium tube by ligatures, in this way a gap is bridged; C, the final technique 
which was highly successful. The drawing shows the vein to be inside the vitallium 
tube; the ends of the vein are everted over the vitallium tube and the artery is drawn 
over each end and held by a ligature. In this way the flowing blood contacts only an 
intimal lined tube. 

After the above failures a technique was established of bridging a 
gap in an artery which functioned fairly well in the. small femoral 
artery and with uniform success in the abdominal aorta for an indefinite 
length of time (Figs. 1C and 2(’). Dogs have been used as the experi- 
mental animals and silk technique was used throughout. No anti- 
coagulant was employed. Vitallium tubes 2.5 em. long with an outer 
diameter of 3 mm. and an inner diameter of 2 mm. have been used as a 
permanent prosthesis for a vein transplant. The operation is carried out 
as follows (Fig. 3). The femoral artery and vein of the dog are located 


and isolated for distances of 7 to 8 em., each branch being ligated close 
*The Austenal Laboratories, Inc., Chicago, Ill, supplied us with the vitallium tubes 


used in these experiments and we wish to thank Mr. J. J. Erdmann of that company 
for his cooperation. 
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to the vein with arterial silk and loosely to the artery with fine silk. The 
segment of vein, 7 em. long, is then excised between suture ligatures and 
promptly irrigated with saline solution through a blunt-nosed eye 
dropper. The distal end of the vein is identified so that it will be 
brought into approximation with the proximal end of the femoral artery, 
allowing blood to flow through the graft in the direction of the valves. 
One end of the vein is then pushed through the inside of the vitallium 
tube and the ends of the vein are everted over the tube for 1 cm. at each 
end. A single tie of fine silk near each end holds the vein in place. The 
tie is placed some 8 to 9 mm. from the end of the tube. Care is taken 
from this point to allow nothing to touch the exposed intima of the vein 
and it is frequently moistened with saline solution. The femoral artery 
is then divided after rubber-shod clamps have been applied. The ends 


Fig. 2.—In these drawings are depicted the different methods of using two vitallium 
tubes in combination. A, The divided ends of the artery are brought through each 
vitallium tube and everted; a ligature holds the everted artery in place; a vein trans- 
plant is then brought over each vitallium tube and held with ligatures. C, The vein is 
brought through each vitallium tube and the everted ends held in place by ligatures. 
The ends of the divided artery are brought over the vitallium tube and held in place 
by ligatures; this method makes it possible to bridge a gap of any length, the limit- 
ing factor being the length of the vein transplant. B, A combination of the methods 
shown in A and C@. 


of the artery are irrigated with saline solution and with three mosquito 
clamps each end of the artery is brought over the vitallium tube lined 
with vein for the distance of 1 em. The ends of the artery are 
fastened to the tube beyond the ridges with two ties of fine silk at each 
end (Fig. 1C). This maneuver results in the intima of the artery being 
in contact with the intima of the vein for 6 to 8 mm. Finally, a tie of 
fine silk is tied loosely over the artery at each end, 1 to 2 mm. from the 
end of the vitallium tube, so that blood cannot penetrate between the 
two intimas (Fig. 4) and hence, form a thrombus in the first place, and 


he 
om 

a 

A 

Artery Vein Vitallum tube 

ee Artery Vein Vitallum tube 

\/- 

ae 

5 

= 


RECENT ADVANCES IN SURGERY 497 


secondly, so that tissue juices released by the very tight ligatures can- 
not escape into the circulation. After the above has been completed the 
proximal rubber-shod clamp is released first in order that air bubbles 
will be driven peripherally. Immediately after release of the distal 
rubber-shod clamp the blood courses freely and a strong pulsation can 
be felt distal to the vitallium tube. 
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Fig. 3.—The various steps in the operation as carried out in the femoral artery. 
1, The vitallium tube with its two ridges (sometimes grooves). 2, Shows the artery 
and vein exposed; the vein is retracted and clamps have been placed upon a branch. 
We now think it is perhaps better technique to ligate the branch first, clamp distally, 
and cut between. 8, The segment of vein upon removal is irrigated with saline solu- 
tion through a blunt-nosed eye dropper. 4, The vein has been pushed through the 
inside of the vitallium tube; the two ends are everted over the ends of the tube and 
are held in place with one or two ligatures of fine silk. 5, The distal end of the seg- 
ment of vein is placed into the proximal end of the artery and held there by two 
ligatures of fine silk; all ligatures are placed behind the ridges. 6, The snug ligature 
near the end of the vitallium tube for the apposition of the artery and vein is being 
tied. 7, The completed operation showing the femoral artery; a gap of 2 cm. has 
been bridged. 
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A modification of the above procedure has been made for the use of 
longer gaps in an artery. Two vitallium tubes with funnel ends are 
handled in a similar fashion to the above method (Fig. 2C). 


RESULTS 

I. Femoral Artery. 

1. One-tube Technique (Fig. 1C).—Nineteen femoral arteries have 
been operated upon and the artery explored at intervals postoperatively. 
No anticoagulant was used. There are four ways to determine the 
patency of the operative site, two of the methods being presumptive and 
the other two conclusive. The first presumptive method is to palpate 
the femoral artery distal to the vitallium tube and if a good pulsation is 
present, at least equal to that noted immediately postoperatively, then 
the anastomosis may be patent. The second method is to inject diodrast 


Vitallium tube 
(7 removed 


Clamp being 


Fig. 4.—Illustrating the tying of the snug ligature near the end of the vitallium 
tube. This ligature prevents blood from penetrating between the two intimas and also 
pt any tissue juice freed by the crushing ligature from escaping into the general 
circulation. 


into the abdominal aorta and if the dye can be seen in the femoral artery 
above and below the vitallium tube, then conclusive evidence is obtained 
as to the patency of the anastomosis (Fig. 5). On the contrary, if no 
dye is seen to pass through the operative site, patency may still exist 
(Fig. 6). The two conclusive methods of determining the patency of 
the operative site are, (1) the operative isolation of the femoral artery 
proximal and distal to the vitallium tube, ligation of all nearby branches, 
and then with a rubber-shod clamp on the distal end, insertion of a 
needle into the artery between the clamp and the tube and (2) the 
demonstrable patency of the anastomoses at autopsy. 
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Fig. 5A. 


Fig. 5B. 


Fig. 5.—A, Diodrast injection of the abdominal aorta in animal No. 1862 shows 
the right femoral artery to be entirely patent; the left side, however, is blocked some 
8 to 9 cm. above. This x-ray was taken sixty-nine days postoperatively. B, The 
specimen from the right femoral artery showing minimal reaction around the vitallium 
tube and the silk ties to have remained in place; complete healing has occurred be- 
tween the intima of the vein and that of the artery at each end. 
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In Table I the two columns refer to the presumptive and conclusive 
evidence regarding the patency of the arterial anastomoses. It is inter- 
esting to note that in some of the animals, that is, No. 1827, no pulsa- 
tion could be felt over either artery while at exploration the following 
day the right artery was patent. The reverse of the above experience is 
not unusual, i.e. No. 1838. © 

Of the nineteen femoral arteries, six were proved patent by explora- 
tion and three at autopsy. Of the ten failures, some of these occurred 
before all ten points in the technique to be described below had been 
worked out and in one case obvious tearing of the segment of vein 
occurred during the eversion of it over the vitallium tube. Finally, 
several of the arteries may have been patent during the first postopera- 
tive week as judged by strong pulsation, only to thrombose at a subse- 
quent time. * 


4 


healed junction 
of artery and vein 


Fig. 6.—The photograph shows the opened specimen of the left femoral artery 
where excellent healing has taken place between the intimas of the artery and vein. 
The vitallium tube has been removed and the vessel is entirely patent, this having 
been demonstrated by sectioning the artery distal to the anastomosis. It is interest- 
ing, however, that a diodrast injection made just before the animal was sacrificed 
failed to demonstrate patency. 


2. Two-tube Technique (Fig. 2C).—This method was used in three 
instances and at exploration two of them were proved patent. In the 
third case the animal died and a clot, presumably post-mortem, was 
found in the segment of vein (Table IT). 


IIT. Abdominal Aorta. 


Because of the extremely small lumen of the femoral artery (2 to 3 
mm.) it was necessary to use a vitallium tube only 3 mm. in its outer 
diameter. Such a tube had an inner diameter of only 2 mm. and after 
the segment of vein had been drawn through the vitallium tube the 
lumen of the segment was approximately 1.5 mm. It is obvious that 
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TABLE [ 


FEMORAL ARTERY, ONE-TUBE TECHNIQUE 


ASSUMED TO BE 
PATENT BY 
PALPATION 


1855 Left side +(1) +(2) Died and autopsy 
1862 Right side +(5) +(19) +(69) 


Left side +(5) +(19) +(83) -(69) 
All exploration 


1827 Right side +(5) Explored 
Left side -(5) Explored 


1859 = Right side +(3) Explored 
Left side —(3) Explored 


1806 Right side (tearing) —(14) Explored 
Left side +(14) Explored 


1838 Right side +(1) +(22) +(47) | -(49) Explored and diodrast 
Left side +(1) +(22) -(47) -—(49) Explored and diodrast 


NO. OF 


PROVED PATENT 
DOG 


FEMORAL ARTERY 


1842 


1880 


1915 
1906 


1920 


Right side 
Left side 


Right side 
Left side 


Right side 


Right side 
Left side 


Right side 


+(7) 
+(7) 


+(7) 


—(1) -(5) 
—(1) +(5) 


+(2) Died and autopsy 
+(2) Died and autopsy 


—(35) {Exploration O.K., 
+(35) diodrast failed 


—(11) Died from hemorrhage 


—(15) Exploration and diodrast 
—(15) Exploration and diodrast 


—(6) Explored 


+ Pulsation or patency of vessel. 
— No pulsation or occluded. 
; The numbers in the parentheses refer to the postoperative day on which examina- 
tion was made. 
TABLE IT 


FEMORAL ARTERY, TWO-TUBE TECHNIQUE 


NO. OF ASSUMED TO BE PATENT 
MORAL ARTERY 
DOG BY PALPATION 


1855 Right side +(1) (2) Died and autopsy 


1854 Right side —(5) +(6) At exploration 
Left side —-(5) +(6) 


+ Pulsation or patency of vessel. 
— No pulsation or occluded. 


The numbers in the parentheses refer to the postoperative day on which examina- 
tion was made. 


PROVED PATENT 


such arteries are not comparable to those in human beings in which this 
method might find applicability, arteries such as the popliteal, femoral, 
and brachial which have diameters more nearly approximating that of 
the dog’s aorta below the renal vessels. For that reason we have used 
the one- and two-tubed techniques with inner diameters of 5 mm. in the 
abdominal aorta of five dogs and patency has been proved in three of 
them on the third, sixteenth, and twenty-seventh postoperative days and 
presumed on the fourth and first postoperative days of the remaining 
two animals (Fig. 7). A segment of jugular vein has been employed 
for the transplant to the abdominal aorta. A good femoral pulsation be- 
tween 50 and 75 per cent of the preoperative pulse pressure (estimated 
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roughly -by palpation) is observed immediately postoperatively and 
daily palpation of the femoral arteries has proved to be an excellent 
index of the patency of the aorta at the operative site. Table III shows 


Fig. 7.—A, A flat plate of the abdomen shows the two vitallium tubes to lie over 
the fourth, fifth, and sixth lumbar vertebra. B, Diodrast injection of the abdominal 
aorta above the operative site shows complete patency of the vein transplant. Care- 
ful examination reveals that the width of the diodrast as it emerges from the lower 
vitallium tube is as broad as that above the proximal vitallium tube. 


the data on the anastomoses in the abdominal aorta and although the 
experience is brief, the operation has been simple to perform and the 
uniformity of the results are encouraging. In one of the dogs (No. 
1908) ribbon catgut was used as the snug ligature employed to appose 
the two intimas at each end and whereas at fourteen days the femoral 
arteries were pulsating vigorously, two days later they had diminished 
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somewhat. Exploration and diodrast injection revealed patency of the 
anastomosis (Fig. 8) but blood had dissected between the intimas of the 
proximal ends of the artery and the vein transplant with the formation 
of a small retroperitoneal hematoma; in addition, beginning thrombosis 
was noted at the proximal end. The explanation of this occurrence is 
to be found in the fact that the ribbon catgut had been digested by the 
fourteenth day and could not be identified at operation two days later. 
In the other three dogs No. 13 silk was used for the ligatures, 


Fig. 7B.—¥For legend see opposite page. 


Other animals are being subjected to operation using the one- and 
two-tube techniques in the abdominal aorta and will be observed at 
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longer intervals in order to determine the ultimate efficacy of the 
method. It is worthy of note that the vitallium tubes we have employed 
in the abdominal aorta have a diameter of only one-half that of the 
abdominal aorta and more nearly approximate the diameter of the aver- 
age human popliteal artery. The inference is therefore obvious, that if 
the procedure is successful in the abdominal aorta of the dog, then the 
likelihood of success is even greater in the popliteal artery of man where 
such disproportion does not exist. 


Fig. 8.—Diodrast injection of the aorta above the vitallium tube shows a faint stream 
to have passed through the tube down each external iliac artery. 
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TABLE IIT 


ABDOMINAL AORTA 


NO. OF ASSUMED TO BE PATENT 


TYPE OF TECHNIQUE PROVED PATENT 
1885 One-tube technique +(27) +(27) 
1908 One-tube technique +(14) 
+(16) weak +(16) Beginning throm- 
bosis 
1955 One-tube technique +(2) Not yet examined 
1924 Two-tube technique +(3) +(3) 
1936 Two-tube technique +(5) Not yet examined 


+ Pulsation or patency of vessel. 


The numbers in the parentheses refer to the postoperative day on which examina- 
tion was made. 


DISCUSSION 


Analysis of these experiments furnishes nothing conclusive as to the 
permanency of the nonsuture method of arterial anastomosis presented. 
In fact, a considerable number of the experiments entailed the use of 
vitallium tubes in a way which we knew beforehand could not maintain 
the patency of the artery, but were done to study the healing of vessels 
in contact with vitallium, the effect of tension, ete. 


There is little doubt that many of these same anastomoses may have 
been kept patent for indefinite periods by the use of a few milligrams 
of dicoumarin daily. In our experiments without the use of anticoagu- 
lants, it became apparent that arrangements (Fig. 10, a vein-lined 
Tuffier tube, and ends of vein graft Fig. 2C) everted over two short, 
flanged vitallium tubes were best, the latter preferable for bridging 
large arterial defects. 


During the development of the method certain technical points arose. 
These, fortunately, have in no way affected the simplicity of the proce- 
dure and are based upon principles well known to surgeons. They are 
as follows: 


1. Avoidance of longitudinal strain upon the anastomosed artery beyond physio- 
logical limits. This requires a segment of vein which measures roughly (before re- 
moval) three times the length of the arterial defect to be bridged when a 2% em. 
tube is to be used. For a 5 em. vitallium tube, the segment of vein should be 10 
em. or longer. 

2. A wound free of blood and tissue juices. Careful hemostasis and frequent 
irrigation with physiologic saline solution will largely attain this condition. 

3. Avoid the use of crushing clamps upon the vessels. In the preparation of the 
vein graft the branches should be ligated almost flush with the vein by a ligature 
of arterial or No. A braided silk; the branch is then clamped distally and cut. To 
remove the vein graft, ligate first distally (empty the vein of blood), then proxim- 
ally with a noncrushing ligature, quickly remove the graft, irrigate, and place it in 
saline solution. The stumps of the vein remaining in the body are then further 
secured by means of transfixion sutures. 
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4. The vein graft, after one end is pushed through the inside of the vitallium 
tube, is everted over the ends of the tube or tubes (Figs. 1C or 2C) and tied beyond 
the ridges. Care is taken to prevent the exposed intima from contacting anything 
until it is ready to be inserted into the ends of the artery. 

5. After division of the artery between rubber-shod clamps the divided ends are 
irrigated with saline solution and the intima freed of clinging particles of fibrin and 
excess adventitia. 

6. Care is taken to be sure that the proximal end of the artery is anastomosed 
to the distal end of the vein graft because of the venous valves. 

7. The ends of the artery are brought over the ends of the vein which have been 
everted over the supporting tube or tubes (Figs. 1C or 2C) and are tied with a 
strong ligature which is retained from slipping by a ridge on the vitallium tube 
(Fig. 3). 

8. This brings us to the seemingly critical point of a nonsuture method of artery 
anastomosis; namely, what heppens to the anastomosis when the securing ligatures 
necrose through the vessel walls? The broad contact between the intima of the 
vein and that of the artery, in addition to being a safeguard against thrombosis, 
affords a large healing surface. The avoidance of tension, both longitudinal and 
circular, in this area subjects the vessel walls to a minimal disturbance of their own 
nutrition. Circular tension is best avoided by the simple precaution of selecting a 
vitallium tube (or tubes) no larger in diameter than the cut ends of the artery. 

A relatively thin-walled tube of the proper size with the vein graft everted over 
the ends results in an inconsequential degree of narrowing at the site of anastomosis 
in a sizable artery. It has been demonstrated that the area of the lumen of an 
artery may be reduced to 50 per cent without any change in the volume of blood 
flow through the artery.5 The rate of blood flow at the constricted area is of 
necessity increased, which in itself would be an additional safeguard against throm- 
bosis at the site of anastomosis. 

It is true that a vitallium tube too small would permit the ends of the artery to 
fit loosely and would expose the method to a serious threat. When blood is per- 
mitted to flow through such an anastomosis, it works its way up over the ends of 
the tube between the intimas of the vein and artery. Here a relatively stagnant 
film of blood usually clots when met by a descending film of clot stimulating tis- 
sue juice which has been squeezed out between the intimas by the tightly placed 
retaining ligatures. The result is that a ring of red thrombus quickly presents it- 
self at the narrowest point of the anastomosis where, in spite of the rapid blood 
flow, a varying degree of white thrombus becomes deposited upon the red thrombus. 
If the artery is small to begin with and the tube yet smaller, the inevitable result 
is complete occlusion, usually within forty-eight hours. 

Control of the above hazard is quite simple. Immediately after the retaining 
ligatures are set, two good-sized ligatures of soft braided silk are passed around 
each arterial cuff at a point well away from the necrosing ligature and about 1 to 2 
mm. from the end of the vitallium tube which is approximately 1 em. within the 
artery (Fig. 4). The first part of the knot is tied loosely in both instances. Flow 
through the anastomosis is established by an assistant while the operator im- 
mediately tightens the ligature over the proximal end of the tube just sufficiently to 
approximate snugly the intimas of the artery and vein. The knot is completed 
quickly and the ligature on the distal tube similarly tied. 

9. Trapped air bubbles within the vein graft should be made to pass on. This 
can be accomplished almost invariably by releasing the artery proximal to the 
anastomosis first. In case this should fail, elevation of the extremity with gentle 
milking of the vein in case of the two-tube technique, will suffice. 

10. Finally, the vessel sheath should be closed snugly over the anastomasis. 
Clotting of serum quickly takes place around the anastomosis and vein graft and 
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the fibrin network later is invaded by fibroblasts forming a supportive mold. The 
adhesions thus formed between the ends of the artery and the vessel sheath help to 
prevent displacement after the necrosing ligatures have cut through. 


SUMMARY AND CONCLUSIONS 


A nonsuture method of arterial anastomosis was advanced under the 
hypothesis that the use of the sulfonamide drugs and possible use of 
anticoagulants will afford in this war, for the first time in the history of 
wars, a basis for success of such a method. 

It was further postulated that a nonsuture method of arterial 
anastomosis capable of maintaining patency of the primary artery in 
an extremity beyond the period of post-traumatic edema would in all 
probability, with the aid of other well-tested measures, save the ex- 
tremity from gangrene. 

We have presented the results of preliminary experiments in twenty- 
seven arterial anastomoses in dogs in which no anticoagulant was em- 
ployed in order to estimate the basic value of the method. 

Ten points of technique were discussed as being important to the sue- 
cess of, but not complicating the simplicity of, the nonsuture method of 
arterial anastomosis. 

We have demonstrated that a segment of vein lives when used within 
a vitallium tube in the manner described to bridge an arterial defect. 
The mechanism of its nutrition is a problem under current study. 

The results upon the small femoral arteries of dogs without the use of 
anticoagulants would seem to justify a hopefulness for its clinical suc- 
cess where the arteries may be many times larger. This optimism is 
further abetted by the results in the five instances of the use of the 
method in the abdominal aorta of dogs. Cireulation was intact on the 
first, third, fourth, sixteenth, and twenty-seventh days respectively. 

The study should be continued in conjunction with contused lacera- 
tions of the arteries with contamination, carrying out the anastomoses 
with and without the use of the sulfonamide drugs locally. Recent re- 
searches on the use of the anticoagulant dicoumarin suggest further 
study of anastomosis of arteries in conjunction with this drug. Heparin 
emulsified in oils has been quoted as giving four times the duration of 
effect when given in the bone marrow.® The subcutaneous route has 
been described recently as an effective method for prolonging the effect 
of heparin.’ These drugs should be standardized in terms of the amount 
required to maintain the flow of blood in injured arteries as well as the 
method of administration. 

Aside from the psychologic factor when the young soldier is maimed 
for the rest of his life by the loss of a limb, there is an enormous eco- 
nomie factor which when put on an actuarial basis reveals the rather 
startling fact that an amputee costs the government several times more 
than the payment of a death benefit. Records of hospital admissions 
during World War I, show that there were 12,000 deaths and 4,403 
amputees in the United States Army. Of the 4,403 amputees® only 690 
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were traumatic amputations, leaving a group of 3,713 surgical amputa- 
tions. Granting that the majority of the operations were performed 
for gas gangrene and seriously infected comminuted compound frac- 
tures, a significant percentage of the operations were carried out because 
an injury to the major artery of the extremity had occurred. The 4,403 
amputees cost the United States government over $100,000,000 as against 
$120,000,000 for the entire group of 12,000 men who died in hospitals. 
When one realizes that there were approximately 300,000 amputees’ of 
all countries in the last war, then the vital importance from the economic 
point of view of reducing the number of amputations by a simple 
method of restoring the main arterial blood flow becomes evident. 


GENERAL SUMMARY 


I. Aspects of suture anastomosis of injured arteries in the war 
wounded are discussed in relation to the use of sulfonamide drugs and 
anticoagulants. 

II. The significance of the use of the sulfonamide drugs in cases of 
primary artery injury in relation to amputation is discussed. 

A change of policy regarding amputation in cases of severed primary 
arteries is postulated. The importance such a policy would place upon 
the problem of collateral circulation is discussed. Practical methods of 
improving and maintaining collateral circulation including the use of 
heparin and dicoumarin are emphasized. 

III. The great need for a simple, quick method of joining arteries to- 
gether in wartime is emphasized. 

The basie factors upon which a successful nonsuture method of anas- 
tomosis must depend are discussed. 

Results of preliminary experiments in the dog, using the vitallium 
tube as a supportive structure for nonsuture anastomosis of arteries, are 


reported. 
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Review of Recent Meetings 


MEETING OF THE CENTRAL SURGICAL ASSOCIATION, 
CHICAGO, ILL., FEBRUARY 27 AND 28, 1942 


HE Second Annual Meeting of the Central Surgical Association was held 

Feb. 27-28, 1942, at Chicago, Ill., with headquarters at the Drake Hotel. 

Most of the papers presented at this meeting are to be found in this issue of 
SurGERY. Those not included are as follows. 

J. A. Sill (by invitation) and James M. Winfield, Detroit: The Use of Bile in 
the Therapy of Certain Surgical Lesions. 

William S. Keith, Toronto: Empyema of the Spinal Epidural Space. 


Because the authors are in military service, the following papers were read 
by title only. 

Donald M. Glover, Cleveland: Experimental Cross Grafting of Skin. 

Harvey S. Allen, Chicago: Treatment of Burns. 

Thomas C. Douglass, Chicago: Volvulus of the Small Intestine. 

Frank E. Stinchfield, New York: The Evaluation of Internal Fixation of Frac- 
tures oft he Lower Extremity of Tibia and Fibula. 

Philip Shambaugh, Chicago: Clinical Studies on the Prevention of Postopera- 
tive Pulmonary Complications. 

Frank Lounsbury (by invitation) and Michael L. Mason, Chicago: Tensile 
Strength Following Suture of Denervated Tendons. 

J. Harold Couch, Toronto: Bilateral Preganglionic Sympathectomy for Ray- 
naud’s Disease With Gangrene of the Fingers. 


Paul Greeley, Chicago, in a discussion of the paper on the effect of topical 
application of several substances on the healing of cutaneous wounds by Brush 
and Lam,* reported experiences similar to Dr. Lam’s in the local use of chemicals 
to hasten wound healing. He stressed the harmful effects of allowing extensive 
scarring and fibrosis to occur in such wounds and recommended early skin graft- 
ing even though the cosmetic result may not be perfect and later regrafting may 
be necessary. 

In closing, Lam mentioned the great number of substances offered as a panacea 
for all wounds and stated that at the Henry Ford Hospital there was a standing 
offer to try any substance that comes along on twelve guinea pigs with adequate 
controls. He called attention to the large number of substances recommended 
for clinical use without experimental studies having been made. 


Eugene A. Osius, Detroit: Appendicitis in the Tuberculous Patient.—A report 
was made of the study of 103 cases of surgically treated appendicitis occurring 
in patients with pulmonary tuberculosis. The following conclusions were drawn: 
(1) The symptoms and signs of appendicitis in patients with pulmonary tuber- 
culosis are essentially the same as those of the nontuberculous patient, (2) the 
diagnostic problem is often made difficult by the protean manifestations of 
tuberculosis both pulmonary and abdominal, (3) tuberculous involvement of the 
appendix is frequently unrecognized, (4) the mortality of appendicitis in patients 


*See page 355 for article by Brush and Lam. 
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with pulmonary tuberculosis is markedly influenced by tuberculous involvement 
of the appendix and adjacent structures, (5) appendicitis without tuberculous 
involvement has no effect on the pulmonary infection, and (6) in general, tuber- 
culous involvement of the appendix indicates a widespread infection. 

Roscoe R. Graham, Toronto, in discussing the paper, related some of his experi- 
ences with tuberculous appendicitis. He suggested that when a patient is sup- 
posedly suffering from appendicitis with a mass, if this mass diminishes in size 
but does not disappear under conservative treatment despite a return to normal 
of pulse and temperature, one is not dealing with ordinary pyogenic appendicitis. 
In such cases, the possibility of a tuberculous infection should be considered. 
Leon J. Leahy, Buffalo, N. Y., inquired if Dr. Osius had excluded from his series, 
cases in which there were obvious peritoneal tubercles. Henry J. Vandenberg, 
Grand Rapids, inquired regarding the incidence of tuberculous involvement of 
the cecum in these cases. James K. Stack, Chicago, asked about the mechanism 
of death in these patients. Osius, in closing, stated that he had not excluded 
tuberculous peritonitis in this series of cases. He believed that when there is 
a mixed pyogenic and tuberculous infection of the appendix, the organ should be 
removed in order to prevent the danger of a fatal general peritonitis. In two 
of the patients with postoperative fecal fistulas, the appendical stump was only 
tied but not inverted. Since that time he has inverted the stump, paying par- 
ticular attention to the toilet of the stump. He stated that there was involve- 
ment of the cecum in many of the cases studied; in others, the ileum alone was 
involved while in some there was a generalized infection of the abdominal cavity. 
Among the more important causes of death were advance of the tuberculous 
process, general peritonitis, and liver abscesses. 


Lawrence Sidney Fallis, Detroit: The Use of the Mikulicz Resection in Car- 
cinoma of the Right Colon.—The author defined the indications for one-stage 
resections of the right colon with primary suture anastomosis, for the two-stage 
procedure, and for the Mikulicz type of operation for lesions in this segment of 
the colon. The latter type of operation he felt was of great service in that group 
of patients whose condition is only fair because of loss of weight, anemia, or 
mild obstruction, and in the unprepared patient. He cited among the advantages 
of the Mikulicz procedure the low primary mortality, the avoidance of operative 
decompression in the presence of obstruction, and the fact that the tumor is 
removed at the first operation. The inconvenience of the temporary ileostomy 
was not regarded as of great significance and while there are two periods of 
hospitalization, the total hospital stay is not greater than that of the two-stage 
method. 


George E. Wilson, Toronto, in a discussion of the paper, said that he believed 
the Mikulicz operation to be an excellent procedure in very advanced cases 
where infection of the tissues immediately surrounding the growth is present. 
In general, he preferred to do a resection with primary anastomosis in one stage 
and advocated the use of the Furniss clamp. Charles H. Mead, Duluth, emphasized 
the applicability of the Mikulicz type of operation to the small intestine when dealing 
with obstructing lesions, such as strangulated hernias. Fallis, in closing, stated 
that he believed that after twenty-four or thirty-six hours, there has been enough 
sealing off of the tissues about the bowel ends to prevent spread of infection and, 
therefore, the clamp may be released, thereby overcoming the acute obstruction. 
In his technique the tumor is not resected until after the wound is closed and the 
dressings applied, a method which minimizes the danger of peritonitis. When 
doing the one-stage operation, he recommended an end-to-side anastomosis using 
the end of the colon to the side of the ileum because this makes a safer anastomosis, 
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In a discussion of the paper by Szilagyi, Brush, and Harkins,* on their clinical 
experiences with the McVay herniotomy, Kellogg Speed, Chicago, inquired whether 
there was danger during the operation of injuring the lymph node of Rosenmiiller 
which lies high in the femoral canal. Such injury might possibly spread infec- 
tion through the operative field. J. Dewey Bisgard, Omaha, inquired if difficulty 
was ever encountered in approximating the aponeurosis of the transversalis to 
Cooper’s ligament. He had found in some cases of large direct hernias that a 
flap of pectineus fascia could be elevated and then sutured without tension to the 
transversalis or the conjoined tendon. Harkins, in closing, explained that he had 
sometimes used a relaxing incision in the internal oblique and transversalis 
aponeurosis after lifting up the external oblique aponeurosis rather than taking 
a flap from below. 


In the discussion on the report made by Millert of 230 cases of subtotal gastric 
resection for peptic ulcer. Henry Harkins, Detroit, asked Dr. Miller to discuss fur- 
ther his eleven cases of perforated ulcer for which gastric resection was done and to 
outline, in his opinion, the indications for gastric resection in acute perforation. 
Roscoe Graham, Toronto, briefly reviewed his experiences in the treatment for 
perforated duodenal ulcer by the method of simple closure with an omental graft. 
There were five deaths in ninety-six consecutive cases. In a follow-up study of sixty- 
eight patients treated by this method, only thirty-five later had trouble sufficient to 
require consideration of further operation and only sixteen of these were operated 
upon. Symptoms in the others were controlled by conservative measures. Since 
acute perforations of peptic ulcers must be treated frequently by surgeons of rela- 
tively little experience, he believed it to be a dangerous teaching to advocate 
anything more than the simplest operative procedure compatible with saving life. 
M. G. Gillespie, Duluth, mentioned the common causes of death in gastroduodenal 
surgery. In his opinion these are: (1) leakage at the suture line, (2) disturb- 
ances of the emptying of the resected stomach, and (3) pulmonary complications 
such as atelectasis or some complication of atelectasis. As preventive measures, 
he suggested: (1) the reinforcing of all suture lines with silk; (2) continuous 
infusions of saline, glucose, and blood during the operative procedures; and (3) 
routine aspiration of the larynx, trachea, and bronchi. A. D. McLachlin, Tor- 
onto, related his experiences with the method of tracheobronchial suction de- 
scribed by Cameron Haight. In his cases this method had been eminently suc- 
cessful in the prevention of serious postoperative complications. He stressed the 
importance of early treatment and of repeated aspirations when necessary. In 
closing, Miller supported Dr. Graham’s plea for very thorough training for those 
who wish to do gastric surgery. He felt that simple closure of acute perforations 
may sometimes be unsuccessful since these ulcers represent an acute process and 
the process may continue and cause reperforation. The mortality of simple closure 
as recorded in the literature ranges from 15 to 50 per cent. In his twelve cases 
of acute perforation treated ‘by resection, only one patient died, a mortality of 8 
per cent. He did not advocate resection as a routine method for the treatment of 
perforated ulcer but on his service performs this operation in cases arriving at 
the hospital within twelve hours following the perforation. He mentioned the 
technical difficulties encountered in the closure of the stump of the duodenum in 
these acute cases when resection is performed. His experience had been different 
from that of Dr. Gillespie in that leakage at the suture line had not been the 
source of trouble. He recommended the insertion of two purse-string sutures at 
the angle between the gastrojejunal stoma and the closed portion of the stomach 
as suggested by Finsterer. In edema of the stoma, gastroduodenal siphonage 


*See page 364 for article by Szilagyi, Brush, and Harkins. 
7See page 383 for article by Miller. 
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with blood, plasma, and saline infusion, together with adequate vitamins, is an 
important adjunct in treatment. In his series, this complication was not the 
cause of death in any case. He believed that atelectasis was the principal cause 
of postoperative pneumonia. At the present time he favors spinal anesthesia and 
the use of a rebreathing bag used several times a day. A very simple dressing 
for the wound is used in order to insure free movement of the lower chest. In his 
series there were no deaths from pneumonia. To prevent pulmonary embolism, 
the patients routinely do so-called bicycle leg exercises as soon as they are able. 
With regard to bleeding, he considers two types, i.e., gross and massive. Patients 
with gross hemorrhage which stops almost immediately are treated medically until 
they fully recover. The cases of massive hemorrhage in patients under forty-five 
years of age are treated conservatively, if possible, for forty-eight hours. If the 
bleeding does not stop then, operation is carried out. In patients over forty-five 
years of age, operation is performed within twenty-four hours if bleeding is pro- 
gressive. He reported eleven cases of really massive hemorrhage operated upon 
(resection in ten cases) with no deaths. 


Clifford D. Benson, Detroit: Surgical Excision of Primary Tumor of the Liver 
(Hamartoma) in Infant Seven Months Old With Recovery.—A case of a large 
tumor of the liver in a 7-month-old infant was described. At operation, a primary 
tumor of the liver was found and treated by excision. The patient made a satis- 
factory recovery and the microscopic study of the tissue proved the lesion to be 
a hamartoma of the liver. 


A. F. Jonas, Jr., Omaha: Post-Traumatic Strictures of the Intestine.—Benign 
strictures of the small and large intestine were classified as follows. 


A. Congenital 

B. Following intensive irradiation 

C. Following ulcerating infections 

. Tuberculosis 

. Syphilis 

. Gonorrhea 

. Amebiasis and other dysenteries 

. Regional enteritis 

. Lymphopathia venereum 

D. Chemical and thermal 

E. In the aged (?), vitamin deficiency 

F. Following vascular injuries 
1. Replacement of a strangulated hernial loop 
2. Ligature of middle colic or other artery 
3. Mesenteric thrombosis or infarction 
4. Trauma to mesenteric blood supply 


Sore 


Two cases of benign stricture of the intestine following abdominal trauma were 
reported. Such strictures may be associated with a pernicious anemia-like syn- 
drome which disappears following appropriate surgical correction. Various tech- 
nical procedures for the treatment of these lesions were considered. 


Charles W. McLaughlin, Jr., Omaha, discussing obstructions of the second and 
third portions of the duodenum as described by Zinninger’s article,* called atten- 
tion to the clinical syndrome of chronic duodenal ileus and mentioned the fre- 
quency of associated persistent attacks of migraine. 


Arthur R. Metz of Chicago reported good results in the treatment of obstruc- 
tions of the distal duodenum due to pressure by the mesenteric vessels by gastro- 
enterostomy and occlusion of the pylorus by heavy double silk ligatures. He be- 
lieved that this is a simpler procedure than duodenojejunostomy. He also men- 
tioned the ease with which moderate obstruction of the duodenum may be over- 
looked during the roentgenologic examination. 


*See page 393 for article by Zinninger. 
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Bernard B. Larsen, Ohio, reviewed his experiences with cases of duodenal ob- 
struction and advised a conservative plan of treatment. In general, he felt that 
the results of surgical therapy were disappointing. 


Bernard B. Larsen, Cleveland: A Simplified Method for Inserting a Smith- 
Petersen Nail in Intracapsular Hip Fractures.—This subject was presented as a 
moving picture, demonstrating a newly developed guide in a simplified technique 
for inserting a Smith-Petersen nail in intracapsular fractures of the hip. The 
procedure is most easily done under fluoroscopic control, but may also be used 
with x-ray plates alone. 

An initial skin incision is not made. A Steinman pin is placed along the 
anterior mid-portion of the femoral neck, a guide block is threaded on this Stein- 
man pin, and then a trocar is passed through the guide and against the femoral 
shaft. The sheath of the trocar acts as a guide through which the guide wire for 
the Smith-Petersen nail is drilled into position. A small incision, just large 
enough to admit the nail, is made and the nail is driven home. The advantages 
claimed for the procedure are its speed, minimal shock to the patient, absence of 
bleeding, decreased chance of infection, and accuracy in placing the nail. 

During the discussion Edward Parnall, Minot, N. Dak., asked how the frag- 
ments were impacted in order to insure union. 

George Hammond, Ann Arbor, asked if difficulty had been encountered in 
breaking the outer femoral cortex by the insertion of the nail. 

Kellogg Speed emphasized the importance of primary complete reduction and 
of proper aftercare. He also believed that the method of treating fractures of the 
neck of the femur by plaster fixation should not be discarded in our teaching. 

In closing, Larsen stated that the driving of the nail into place seemed to se- 
cure adequate impaction. He also stated that difficulty had not been encountered 
in breaking the cortex when the guide wire into the femur was placed not too far 
down upon the shaft and stated that the proper place is about one inch below the 
most prominent portion of the greater trochanter. In concluding, he stressed the 
simplicity of this procedure and the absence of serious complications in his ex- 
perience with it. 


George E. Wilson, discussing the article on the use of sulfonamides in the treat- 
ment of compound fractures, by C. Leslie Mitchell,* mentioned the fact that 
Colonel Kirk of the Walter Reed Hospital, Washington, administers sulfanilamide 
orally to injured soldiers and then subsequently carries out the usual débridement 
with excellent results. Dr. Wilson had had good results by the method advocated 
by W. H. Ogilvie of London, that is, by leaving all compound fractures wide open 
without any attempts at suture. He pointed out that one cannot tell by the condition 
of the patient whether a wound is doing well or not when sulfathiazole has been 
placed in it and in some instances infection is thus overlooked. Ralph C. Carothers, 
Cincinnati, mentioned the value of relaxation incisions in order to allow com- 
fortable skin closure of the primary wound. Primary split thickness skin grafts 
are useful in covering the relaxation incisions. Willis J. Potts, Oak Park, IIl., 
cited his experience with osteomyelitis secondary to compound fractures treated 
by plating or wiring immediately after the injury. He raised the question of the 
propriety of the use of such foreign bodies in wounds which cannot be closed. 
A. W. Parmer, Toronto, stated that he had used skin grafts in compound fractures 
extensively with good results. He recommended the use of skin grafts to the 
primary wounds or the use of relaxation incisions with a direct pedicle shift and 
skin grafting of the second wound. In closing, Mitchell cited experimental work 


*See page 403 for article by Mitchell. 
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which indicated that sulfanilamide powder used locally is far more effective than 
the oral administration. He believed that under the conditions of war the wound 
in compound fractures usually should be left open. In general, in his series, there 
was a higher incidence of infected wounds when some form of internal fixation 
was used than in those cases in which it was not employed. 


Cameron Haight, Ann Arbor, in a discussion of Siler’s* paper on acute costal 
chondritis associated with sternal osteomyelitis re-emphasized the seriousness of 
infection of the costal margin; once it becomes infected, it is necessary to re- 
move the entire costal margin in order to effect a cure. The reason for this is 
the poor blood supply. He pointed out the possibility of infection of the costal 
margin from infected lymph nodes along the internal mammary chain. Since 
infection in one costal margin may extend to the xiphoid and then to the opposite 
side, he suggested that it might be well to do a clean operation near the xiphoid, 
thus interrupting the continuity of the costal margin in a clean field and thereby 
preventing extension. Siler, in closing, discussed the question of whether the fifth 
and sixth cartilages touch and said that he believed sufficient detailed anatomic 
studies had not yet been made to answer this question. 


George Hammond, Ann Arbor: Elevation of the First Metatarsal Bone With 
Hallux Equinus.—Forty-two examples of elevation of the first metatarsal with 
hallux equinus were reviewed. The modes of production, methods of prevention, 
and operative correction of the deformity were considered. 

The deformity is caused by a muscular imbalance of the foot which is the re- 
sult of various primary diseases. An imbalance of muscles acting upon the first 
metatarsal caused the deformity in 86 per cent of the cases, while 14 per cent 
were the results of muscular imbalan vc of the great toe. 

The primary disease was anterior poliomyelitis in 64 per cent of the examples. 
Tendon transference accounted for the deformity in 70 per cent of the cases in 
this group (45 per cent of the total series). Before transference of the peroneus 
longus tendon careful consideration should be directed to the affect of such trans- 
ference upon the first metatarsal. This tendon should not be transferred to the 
region of insertion of the anterior tibial tendon nor should it be transferred to 
the os calcis without regard for a strong anterior tibial muscle. 

The results of operative correction of this deformity had been relatively good. 


Cameron Haight, Ann Arbor: Congenital Atresia of Esophagus With Tracheo- 
esophageal Fistula.—The pathology of congenital atresia of the esophagus with 
tracheo-esophageal fistula was reviewed and a brief résumé of the literature per- 
taining to this subject was given. A detailed report of such a case treated by 
operative repair was presented. This patient made a good recovery from the oper- 
ation, and had been followed for nearly one year. 


James W. Logie, Ann Arbor: Mastopathia Cystica and Carcinoma of the 
Breast.—A survey of the literature was made and resulted in considerable evi- 
dence to support either a casual or causal relationship between mastopathia cystica 
and mammary carcinoma. Mastopathia cystica was found histologically in 67 or 
57 per cent of 118 specimens from cases of carcinoma of the breast treated by 
radical mastectomy. In sixteen of these cases, or 13.5 per cent, the carcinoma 
appeared to be arising in the area of mastopathia cystica. This degree of asso- 
ciation cannot be expected through chance distribution. The highest incidence 
of mastopathia cystica was found in patients in the decade of 40 to 50 years, 
whereas the incidence of carcinoma continued at the same high level for the next 
three decades. Once the diagnosis of mastopathia cystica is made, the patient 


*See page 407 for article by Siler. 
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should be followed carefully by repeated clinical examinations. If any change in 
the character of the lesion develops, it should be considered malignant and histo- 
logie proof of its innocence is essential. 


Walter G. Maddock, Ann Arbor, inquiring about the paper by Barker and 
Priestley,“ on postoperative thrombophlebitis and embolism, asked the speaker (1) 
the differentiation of thrombophlebitis and phlebothrombosis, (2) his opinion of 
peripheral venograms in the search for the origin of an embolus, (3) his opinion 
of the use of ligation of the femoral or iliac vein as a prophylactic measure 
against pulmonary embolism. 


W. E. Abbott, Cleveland, inquired if the speaker believed that dicoumarin acted 
by its effect on the prothrombin level in the blood and if there was evidence of 
decreased liver function from the use of the drug. 


G. Gavin Miller inquired if, at the time of ligation of the femoral vein above 
a peripheral thrombosis, it is advisable to suck out the thrombus from the iliac 
vein. 

In reply, Barker stated that the studies to date indicate that dicoumarin pro- 
duces its effect entirely by inhibiting the formation of prothrombin, this action 
probably taking place in the liver. He emphasized the importance of regulating 
the dose of dicoumarin for each patient on the basis of daily determinations of 
the prothrombin level. Contrary to expectations, there is no evidence in human 
beings or animals that even large doses will produce organic changes in the liver. 
Renal insufficiency was given as a contraindication to the use of dicoumarin. As 
it is possible, but not certain, that the drug is eliminated through the kidneys, it 
has been observed that it is more difticult to stop the effect of the drug when 
renal insufficiency is present than when it is not. He warned against giving 
dicoumarin to patients who already have a deficiency of prothrombin. The effect 
of dicoumarin is not immediate and it may be two or three days before adequate 
elevation of the prothrombin time is obtained after administration of the drug 
has begun. Likewise, the effect may persist for as long as ten days after admin- 
istration of ‘the drug has been discontinued. The only way one can restore the 
prothrombin time to normal is by the transfusion of fresh citrated blood. He 
stated that he did not believe thrombophlebitis and phlebothrombosis were two 
separate diseases but rather stages or variants of the same process and that an 
attempt to divide cases into these two categories tended to confuse rather than 
clarify the problem. The speaker stressed the fact that organization of a throm- 
bus takes place rapidly and usually within twenty-four hours, or almost certainly 
within seventy-two hours. It becomes firmly adherent to the wall of the vein. 
Hence, it does not seem probable that an embolus occurs as a result of dislodg- 
ment of a thrombus or a portion of a thrombus which has been present in a vein 
for a very long period. If embolism occurs after clinically evident thrombo- 
phlebitis is present it occurs as a result of detachment of a new thrombus which 
may be a sudden extension into a more proximal vein, or perhaps the thrombus 
has formed in an entirely different vein, possibly in the other extremity. As im- 
portant evidence, he mentioned the fact that if one examines fatal pulmonary 
emboli histologically, no evidence of organization of the margins of these emboli 
is seen, which suggests that the embolus did not exist as a thrombus in the vein 
for a very long period. He did not favor ligation of the femoral or iliae veins 
because he did not think that there is much chance of accomplishing the desired 
effect thereby. However, should it be done, he believed the vein should be opened 
and as much as possible of the thrombus sucked out of the vein. He stated that 
there is no assurance that thrombosis will not develop proximal to the point of 
ligation and the ligature will certainly not prevent thrombosis from developing 
in the opposite extremity. 


*See page 411 for article by Barker and Priestley. 
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In a discussion of the paper on aspiration bronchopneumonia by Apfelbach,* 
Stuart C. Cullen, Iowa City, asked the speaker if he could give an estimate as 
to the minimal amount of contamination which the average patient could with- 
stand. W. H. Cassels, Chicago, called attention to the fact that many patients 
have gross contamination of the tracheobronchial tree from aspiration and yet do 
not develop extensive bronchopneumonia. Often suction by means of a catheter will 
remove much of this material. “The fatal cases of aspiration of gastric contents are 
usually in patients who are debilitated. In concluding, Apfelbach explained that 
the condition which he had described is due to the fact that the aspirated gastric 
content contains a high concentration of hydrochloric acid and is rich in bacteria; 
the serious lesions are the result of this combination rather than being due to 
either the chemical effect or the bacterial content alone. 


Harry G. Hardt, Jr., Chicago: Comparison of the Course and Direction of Fatal 
and Nonfatal Gunshot Wounds of the Chest.—A comparative study was made of 
one hundred patients who expired within twelve hours after being shot in the 
chest and of one hundred patients who recovered from penetrating gun- 
shot wounds in this region. In the fatal cases profound hemorrhage was a 
constant finding usually due to injury of the heart aorta or large mediastinal 
vessels. The majority of the wounds of entrance in both groups were located on 
the anterior thoracic wall and in the fatal group they were practically confined 
to the mid-chest and the left lower anterior region. A comparison of these two 
groups in cross section of the chest revealed that the fatal wounds crossed the 
mediastinum in practically every instance while the nonfatal wounds rarely en- 
tered the mediastinum. Comparison of the vertical angles of the wounds of both 
series showed no demonstrable differences. Protection of the chest with some type 
of bullet-resisting material from the episternal notch above to the sixth inter- 
space below, and from a point 5 em. to the right of the right border of the sternum 
to the left anterior axillary line, would have prevented sixty-four wounds of the 
anterior chest in the fatal series. 


George M. Curtis, Columbus, Ohio, in a discussion of the paper on familial 
hemolytic jaundice by McLaughlin, Jr.,+ called attention to the genetic signifi- 
eance of congenital hemolytic icterus and suggested the term ‘‘ genetic hemolytic 
icterus’’ for this disease. Considering the genetic background, he reported a case 
of splenectomy performed upon an infant 53 days of age, presumably, the young- 
est patient upon whom splenectomy had been successfully performed for an acute 
hemoclastic crisis. He pointed out that if a mother is splenectomized, she will 
later bear children who will have the same disease and conversely, the splenectomized 
father can beget children with the disease. 

In concluding, McLaughlin warned against errors in diagnosis and attempts at 
correcting the lesion of the biliary tract before taking care of the spleen since 
there is danger of precipitating a crisis with the immediate and urgent demand 
of performing a splenectomy soon after the operation upon the biliary tract. He 
stated that he did not believe that the increase of red blood cells and hemoglobin 
occurring during splenectomy were due to hemoconcentration. He called attention 
to the leg ulcers often present in this disease; their treatment consists in eradica- 
tion of the primary disease. 


Frank V. Theis, Chicago: Amputations for Advanced Arterial Disease; A Crit- 
ieal Analysis of the Mortality.—A clinical study was conducted in order to de- 
termine whether delay in performing major amputations increased the mortality. 


*See page 413 for article by Apfelbach. 
+See page 419 for article by McLaughlin. 
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A series of fifty amputations was reported in which the mortality rate was 12 per 
cent. Extensive use of conservative treatment prior to amputation had been em- 
ployed. In a survey of the deaths of this series the importance of surgical judg- 
ment was stressed. Nondrainage of closed amputation wounds was thought dan- 
erous, especially for the surgeon of limited experience. In extensive organic 
arterial occlusion, minor amputations were almost always unsuccessful and greatly 
increased the risk incurred in secondary major amputations. It was concluded 
that the operative risks involved in major amputations should not be greater than 
that for other major operations performed upon patients of advanced age with 
extensive arteriosclerosis. 

In discussing the paper, George E. Wilson inquired if Dr. Theis would resort to 
conservative treatment in diabetic gangrene in which pulsation in one of the 
vessels of the foot was present. He believed it to be a useful procedure. 


In closing, Theis stated that there were no instances of amputation where one 
of the ankle arteries was not occluded and that conservative treatment was suc- 
cessful where the vessels were incompletely occluded. He mentioned the fact that 
in his reported series ethylene anesthesia was used in almost every case. 


Russell C. Hanselman, Chicago: Experimental Shock: Hemorrhage.—The speaker 
presented experimental data obtained from the production of shock in dogs by 
hemorrhage. The following alterations in the physical and chemical properties 
of the blood were noted: (1) the sedimentation rate is probably increased beyond 
the amount accounted for by the lowered red blood count; (2) the white blood 
count showed a rise with a terminal fall; (3) the hematocrit paralleled the red 
blood count fall; (4) when the cell volume, the cell hemoglobin, and cell hemo- 
globin concentrations are considered it was found that the cell size in cubic 
microns decreased as hemorrhage progressed; (5) the cell hemoglobin and cell 
hemoglobin concentration increased; (6) the blood specific gravity did not de- 
crease as rapidly as either the red blood count or the hematocrit; (7) the plasma 
proteins paralleled the specific gravity of the plasma; (8) blood chlorides showed 
a slight decrease; (9) blood sugar showed an increase; (10) the N.P.N. varied 
only within the normal range, with a slight upward trend; (11) the serum sodium 
decreased with hemorrhage; (12) the blood and serum potassium increased; (13) 
the calcium decreased; (14) magnesium increased; (15) inorganic phosphorus rose 
sharply with the onset of shock; and (16) moderate inorganic acidosis occurred. 

The respiratory rate showed much individual variation and no characteristic 
change. The animals died after a blood loss equivalent to 4 to 5.5 per cent of 
the body weight had occurred. 


Jacob Berman, Indianapolis, in discussing the paper by Power, Pedersen, and 
Maddock,* on their clinical experience with sodium chloride replacement therapy, 
stressed the importance, when supplying fluids, of making sure that they would 
be retained by the capillaries. For this purpose protein and oxygen are necessary. 
When large quantities of saline solution are given, the osmotic pressure is lowered 
and the hydrostic pressure increased thus permitting the loss of fluid into the 
tissue spaces. Thus, it becomes necessary to study the blood chloride, hematocrit, 
and plasma protein when a patient is being maintained on intravenous fluids. It 
is the compensatory mechanisms which permit the introduction of 1,000 c.c. of 
normal saline solution into the circulation without regard to the hypochloremia 
which may or may not be present. Thus, 9 Gm. of salt are introduced into the 
circulation. If needed it is retained, if not, water is attracted into the blood 
stream and sodium and chloride are lost in the urine. In certain disease states 


*See page 438 for article by Power, Pedersen, and Maddock. 
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these substances may be lost into the tissues thus producing edema, not only in 
the subcutaneous tissues but in the lungs, pleural and peritoneal cavities, and the 
brain, Therefore, salt replacement therapy should be carefully controlled. 


W. H. Cassels, Chicago: The Surgeon and the Anesthesia Technician.—The 
speaker gave the following suggestions to surgeons employing nurse anesthetists: 
(1) to realize the fact that ethylene and nitrous oxide are not potent anesthetic 
agents and that deep anesthesia’ with these agents should not be demanded; (2) to 
allow ample time for the induction of anesthesia; (3) not to demand extremely 
deep anesthesia, going beyond the limits of safety; (4) not to deprive the anes- 
thetist of access to the respiratory tract. He stressed the importance of good 
judgment in the use of preanesthetic medication and of the surgeon being able 
to recognize and deal with anesthetic emergencies when they arise during the 
course of the operation. 


During the discussion of nonasphixial nitrous oxide anesthesia from his paper 
with McQuiston, Stuart C. Cullen* stated that with the relatively heavy medica- 
tions which they use in nitrous oxide anesthesia and with 20 per cent oxygen sup- 
plied to these patients, there is no interference with the cellular oxidation suffi- 
cient to interfere with the individual’s metabolism. 

He said he had expected to receive some comment relative to the effect on the 
cell of the relatively heavy premedication used in this nitrous oxide anesthesia. 
It can be argued that in spite of the fact that 20 per cent oxygen is supplied to 
these individuals, and the arterial blood kept well saturated, the tissue is unable 
to use it because of the excessive premedication. 

They feel, of course, that they are not interfering with the cellular oxidation 
sufficiently enough to cause temporary or permanent damage. 

Jacob Berman thought that the discussions on anoxemia were equally pertinent 
because even though a patient has ample fluids of all kinds he must have a suffi- 
cient amount of oxygen so that this fluid will be retained. In this connection, 
shock due to hemorrhage must necessarily be treated differently than shock due 
to burns or other trauma. Plasma is sufficient in the latter to restore normal 
circulation because there is hemoconcentration, whereas in the former there is, in 
addition, an anemic anoxemia. Whole blood will be required so that oxygen may 
be carried to the endothelium and other tissues. 

During the present emergency we are all engaged in the organization of first- 
aid squads. We must constantly emphasize that there are two things we cannot 
live without—blood and oxygen. No matter how our mechanisms compensate for 
their deficiencies or for their insults, if there is not available an adequate supply 
of each, the patient will not survive. A lack of either will produce anoxemia, and 
one without the other is useless. Therefore, in the care of the injured we must 
give aid to those who are bleeding and those who are deprived of oxygen first. 
Every drop of blood counts and oxygen must be available. 

Berman said, ‘‘I have always taught that ether is by far the safest anesthetic 
known. However, I believe that it is the man who gives the anesthetic rather 
than the anesthetic agent which is perhaps most important. Dr. McQuiston has 
properly evaluated the dangers of anoxemia in surgical anesthesia which can occur 
with ether as well as nitrous oxide.’’ 

McQuiston explained to the group that he and Dr. Cullen are not personally 
familiar yet with war anesthesia and so did not mention that in the paper. How- 
ever, it is their understanding that the only inhalation anesthetics that are being 
used with any frequency in war surgery at the present time are nitrous oxide and 
ether. Cyclopropane has not yet become popularized in the army hospitals, and 
because of this emergency which faces us the re-evaluation of nitrous oxide at 
this time is particularly important. 


*See page 459 for article by McQuiston and Cullen. 
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Norris J. Heckel, Chicago: Sex Hormones.—A study was made on the effect 
of male and female sex hormones upon the function of the normal testis, the 
volume of the seminal fluid, and the prostate gland. Testosterone propionate 
caused a spectacular drop in the number of spermatozoa due to extensive altera- 
tions of the seminiferous tubules. This substance has very little if any effect 
upon the volume of the seminal fluid. No effect of the male sex hormones upon 
benign prostatic hypertrophy could be demonstrated. Alpha estradiol benzoate 
and diethylstilbestrol were also used for similar studies. These two preparations 
exert the same effect upon the spermatogenic function of the human testis as 
testosterone propionate. In contrast to the male sex hormone, however, the fe- 
male sex hormone causes a marked suppression or complete disappearance of the 
seminal fluid, suggesting that the secretory mechanisms of the prostate gland and 
seminal vesicles are affected. Diethylstilbestrol was tried in cancer of the. pros- 
tate with general clinical improvement. 

In a discussion of the paper, Linden Seed, Chicago, related his experiences in 
the use of colchicine, a mycotic poison, in its effect upon cancer. There was at 
first a subsidence of the neoplastic process but later accelerated growth occurred. 
He pointed out the similarity in formula of the estrogenic hormones and the my- 
cotic poisons. He believed that every carcinogenic agent is also an inhibitory 
agent to cancer and every inhibitory agent is carcinogenic. He believed that the 
effect of the estrogenic hormone is probably not hormonal but rather due to its 
mycotic poisonous effect. Sooner or later a drug should be found in which the 
inhibitory effect is more marked than the carcinogenic effect. 


Kellogg Speed, Chicago: Malignant Degeneration of Neurofibromata of Periph- 
eral Nerve Trunks (von Recklinghausen’s Disease).—This paper was presented to 
emphasize the dangers of incomplete operations or irritation of these tumors in 
peripheral nerve. According to the literature, the occurrence of sarcoma in the 
neurofibroma of peripheral nerves averages from 8 to 15 per cent. Two cases were 
reported in detail from a series of fifteen instances of von Recklinghausen’s dis- 
ease admitted to the Presbyterian Hospital. The following conclusions were drawn: 
(1) The development of pain along the course of a peripheral nerve containing a 
tumor, in a patient with von Recklinghausen’s disease, suggests sarcomatous de- 
generation of the neoplasm; (2) operative removal of a tumor mass involving a 
peripheral nerve should be very carefully and thoroughly performed since such 
operative interference may lead to local recurrence or distant metastasis of the 
tumor; (3) if sarcomatous proliferation is believed to be present, early amputa- 
tion, if possible, is the best treatment. According to the literature, x-ray therapy 
is of little value. 

Frank V. Theis, in a discussion of the paper, related an unusual experience in 
which a neurofibroma of the femoral nerve was removed five times. After the fifth 
removal the patient was given very intensive deep x-ray therapy with apparent com- 
plete cure. Recently the patient had returned and roentgen studies of the chest 
showed a huge intrathoracic tumor which later was removed surgically. Micro- 
seopically, the tissue was exactly the same as that in the tumor previously re- 
moved from the leg. 

In closing, Speed emphasized the point that his remarks were concerned purely 
with sarcomatous degeneration in von Recklinghausen’s disease. He pointed out 
that while the original tumor may seem to remain encapsulated in the original 
area, distant metastasis is not infrequent. 


Edward Parnall, Minot, discussed a method of extensive laminectomy with replace- 
ment of removed laminae, as described by Albert S. Crawford” in his paper on the 


*See page 482 for article by Crawford. 
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subject. Parnall asked if the speaker had performed any ordinary spinal fusion 
operations after laminectomy. Crawford, in closing, related his experience in one 
case where an extensive bone graft from the tibia had been used with recurrence 
of symptoms one year later. At reoperation, marked overgrowth of bone had 
occurred and it was this experience, in part, which led him to work out the opera- 
tion described. He believed that thereby the back should be made nearly as 
strong, the danger of overgrowth of bone overcome, and operative trauma minim- 
ized. He also believed the patient could return to work earlier than the patient 
with a bone graft. 


4 
=e 


Book Reviews 


Clinical Roentgenology of Pregnancy. By William Snow, M.D., Springfield, IIl., 
1942, Charles C Thomas, Publisher. 


This brief monograph represents selections from the observations of the author 
and his associates on the roentgen examination in pregnancy. It is divided into a 
number of parts. The first encompasses a thorough-going discussion of the tech- 
nique of roentgen examination. There follows a very brief discussion of the clinical 
roentgenology of pregnancy. This is scarcely an adequate presentation, although 
the diagnosis of abnormalities of the fetus and of position are touched upon. The 
statement that the diagnosis of pregnancy cannot be made roentgenologically before 
fifteen weeks is in error. 

The author presents a relatively simple method of pelvimetry which, while not 
as accurate as others, may be good enough for general clinical use. This is pre- 
sented in some detail with directions for the use of the method which are easy 
to master. The discussion of soft tissue roentgenography for the demonstration 
of the placenta is adequate. Snow prefers the use of air rather than sodium iodide 
in the bladder and also in the rectum for contrast. He also uses the lateral view 
of the abdomen without contrast media. The discussion of the effect of hydramnios 
on the roentgenogram is very interesting. The final section is comprised of case 
reports which are well presented and give good illustrations of the value of 
roentgenography in pregnancy. The bibliography is not elaborate, but is adequate. 

The monograph suffers from a rather crude literary style. The use of ‘‘x-ray’’ 
as a verb, of the term ‘‘x-ray picture’’ and many other such expressions is to be 
deplored. The information, however, is fundamentally sound and well presented. 


1941 Yearbook of General Surgery. Pp. 369. Chicago, 1941. The Year Book 
Publishers, Ince. 


The Year Book of General Surgery has become an indispensable aid to every 
surgeon who essays to encompass the developments in surgery from year to year. 
It is essentially a practical book, dealing with helpful new techniques. The source 
of the material is world-wide in its scope, much of it coming from journals, which 
do not ordinarily come beneath the surgeon’s notice. Numerous editorial comments 
by Dr. Evarts Graham permeate the whole volume and contribute much to its value. 
A number of the editorial comments have important historic connotations, affording 
the reader useful orientation with reference to innovations and usage. It is not an 
easy task to keep this annual review of surgical literature up to a high standard of 
excellence, an accomplishment which the editor achieves year after year. The work 
can be recommended highly, not alone for its instructional value, but as a source 
book which does not allow the reader’s interest to flag. 


Books Received 


The receipt of books is ackncwledged in this section and this treatment must 
be regarded as sufticient acknowledgment of the courtesy of the sender. Selections 
will be made for more extensive review dictated by the interests of our readers and 
as space permits. 

INDUSTRIAL SURGERY: PRINCIPLES, PROBLEMS AND PRACTICE. By Willis W. Lasher, 
M.D., F.A.C.8. Cloth. Price $6.50. Pp. 472, with 194 illustrations. New York, 
1942, Paul B. Hoeber, Inc. 
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THE 1941 YEAR BOOK OF INDUSTRIAL AND ORTHOPEDIC SURGERY. By Charles F. 
Painter, M.D. Cloth. Price $3.00, Pp. 480, with 271 illustrations. Chicago, 1942, 
The Year Book Publishers, Inc. 

ROENTGEN TREATMENT OF INJECTIONS. By James F. Kelly, M.D. Cloth. Pp. 432, 
with 122 illustrations. Chicago, 1942, The Year Book Publishers, Inc. 

THE PRINCIPLES OF NEUROLOGICAL SURGERY. By Loyal Davis, M.S., M.D., Ph.D., 
D.Sc. (Hon.). Cloth. Price $7.00. Pp. 503, with 298 illustrations. Philadelphia, 
1942. Lea & Febiger. 

TEXTBOOK OF SURGERY. By Frederick Christopher, B.S., M.D., F.A.C.S. Cloth. 
Pp. 1764, with 1538 illustrations. Philadelphia, 1942, W. B. Saunders Co. 

1941 YEAR BOOK OF GENERAL SURGERY. Cloth. Pp. 356, with 196 illustrations. 
Chicago, 1942, The Year Book Publishers, Ine. 

SURGICAL CLINICS OF NORTH AMERICA, By many contributors. Cloth. About 300 
pages, illustrated. Philadelphia, 1942, W. B. Saunders Co. 

PEDIATRIC GYNECOLOGY. By Gordon Schauffler, M.D., University of Oregon De- 
partment of Medical Science, Portland, Ore. Cloth. Price $5.00. Pp. 364, with 66 
illustrations. Chicago, 1942, The Year Book Publishers, Inc. 

HISTORY AND EVOLUTION OF SURGICAL INSTRUMENTS. By C. J. 8. Thompson, Royal 
College of Surgeons, London. Cloth. Pp. 113, with 115 illustrations. New York, 
1942, Schuman’s. 


UROLOGICAL DISEASES OF PREGNANCY. By E. Granville Crabtree, M.D. Cloth. 
Price $6.50. Pp. 472, with 384 illustrations. Boston, 1942, Little, Brown & Company. 

SURGICAL PHYSIOLOGY. By Joseph Nash, M.D. Cloth. Price $6.00. Pp. 496. 
Springfield, Ill., 1942, Charles C Thomas, Publisher. 

CARCINOMA OF THE STOMACH. By Waltman Walters, B.S., M.D., M.S., Howard K. 


Gray, B.S., M.D., M.S., and James T. Priestley, B.A., M.D., M.S., Mayo Clinie and 
Mayo Foundation, Rochester, Minn. Cloth. Pp. 576, with 141 illustrations. Phila- 
delphia, 1942, W. B. Saunders Co. 


THE MANAGEMENT OF FRACTURES, DISLOCATIONS, AND SPRAINS. By John Albert 
Key, B.S., M.D., Jefferson Hospital, Birmingham, Ala., and H. Earle Conwell, M.D., 
F.A.C.S., Washington University School of Medicine, St. Louis, Mo. Cloth. Price 
$12.50. Pp. 1303, with 1259 illustrations. St. Louis, 1942, The C. V. Mosby Com- 
pany. 

DISABILITY EVALUATION: PRINCIPLES OF TREATMENT. By Earl D. McBride, B.S., 
M.D., F.A.C.S., University of Oklahoma. Cloth. Price $9.00. Pp. 631, with 374 il- 
lustrations. Philadelphia, 1942, J. B. Lippincott Company. 

PATHOLOGY OF THE ORAL CAVITY. By Lester R. Cahn, D.D.S., Columbia Uni- 
versity, New York. Cloth. Price $7.50. Pp. 240, with 165 illustrations. Baltimore, 
1942, Williams & Wilkins Company. 

THE PRINCIPLES OF ANATOMY AS SEEN IN THE HAND. By Frederic Wood Jones, 
D.S.C., F.R.S., University of Manchester, Manchester, England. Cloth. Price $7.50. 
Pp. 418, with 144 illustrations. Baltimore, 1942, Williams & Wilkins Company. 

SURGICAL CLINICS OF NORTH AMERICA. Lahey Clinic Number, Boston, Mass. Cloth. 
Pp. 974, with 318 illustrations. Philadelphia, June, 1942, W. B. Saunders Co. 

MANUAL OF STANDARD PRACTICE OF PLASTIC AND MAXILLOFACIAL SURGERY. By 
National Research Council: Subcommittee on Plastic and Maxillofacial Surgery, 
Washington, D. C. Cloth. Pp. 432, with 259 illustrations. Philadelphia, 1942, 
W. B. Saunders Co. 
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Wound in patient with Vitamin C deficiency 
shews failure to heal after 10 days 


REPORTS':? of the value of ascorbic acid 
in promoting surgical wound healing have 
led to administration of this vitamin both 
pre- and post-operatively in cases where 
a vitamin C deficiency is known to exist. 
The dosage recommended is 1000 mg. 
daily for three or four days pre-opera- 
tively and 100 mg. daily while the wound 
is healing. The parenteral route is used if 
the patient cannot take the vitamin orally. 

In severely ill patients . . . those under- 
going surgical procedures, and patients in 
whom some condition such as gastric an- 
acidity or pathologic changes in the intes- 
tine result in faulty absorption or destruc- 
tion of the vitamin, the intravenous injec- 
tion of Solution Sodium Ascorbate Squibb 
is indicated. 


The solution is supplied in boxes of 6 
ampuls, each containing sufficient material 
for the withdrawal and administration of 
1 cc.—containing an amount of sodium 
ascorbate equivalent to 500 mg. ascorbic 
acid. Also in boxes of 6 and 25 one-cc. 
ampuls containing the equivalent of 
100 mg. ascorbic acid per cc. 


ALSO AVAILABLE 

Ascorbic Acid Squibb (Cevitamic Acid, Vitamin 
C Crystalline) for oral use—supplied in 25-mg., 
50-mg. and 100-mg. tablets. One 25-mg. tablet, 
containing 500 U.S.P. XI units of Vitamin C 
is equivalent in Vitamin C activity to about 114 
ounces of fresh orange juice. All sizes are sup- 
plied in bottles of 40, 100 and 500 tablets. 


1 Hunt, A. C.: Brit. J. Surg. 28:436, 1941. 
2 Lund, C. C., and Crandon, J. H.: Ann. Surg. 
114:776, 194i. 


For literature address Professional Service Department, 745 Fifth Ave., New York, N.Y. 
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Healing after administration of 1000 my. a Ba 
ascorbic acid intravenously daily for days 
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Write monager for descriptive literature today. 


New Fourth Edition 


The CARE OF THE AGED 


By MALFORD W. THEWLIS, M.D., Attending Specialist, General Medicine, United 
States Public Health Hospitals, New York City; Attending Physician, South County Hos- 
pital, Wakefield, R. I.; Special Consultant, Rhode Island Department of Public Health. 


ECENT rapid developments in Geriatrics and the extreme popularity 

of the third edition of Thewlis’ ‘‘Care of the Aged’’ have made a 
fourth edition necessary. Six hundred and seventy changes, additions and 
references have been made, covering respiratory infections, liver function, 
blood transfusions, clinical densimetry, the surgical application of chemo- 
therapy, fractures, and statistical charts brought down to 1940 insofar 
as figures for that year have been released. The ‘‘Care of the Aged’’ is 
an essential volume today because an understanding of the ailments of the 
aged is more vital today than ever before. The national defense program 
places the gravest responsibilities in organizing and maintaining our na- 
tional resourees, on older men. Naturally a better understanding of 
Geriatrics in the medical and dental professions can materially help along 
this emergency program. 

Contents: I—General Considerations. II—Miscellaneous Geriatric 
Problems. III—Infectious Diseases. IV—Allergy, Alcoholism and Focal 
Infection. V—Pathologie Conditions in Old Age. 


579 pages, 50 illustrations. PRICE, $7.00. 
The C. V. Mosby Company—Medical Publishers—St. Louis 
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Synopsis of 


TRAUMATIC INJURIES of the FACE and JAWS 


Timely 
Authoritative 


Practical 


by DOUGLAS B. PARKER, M.D., D.D.S., 
Associate Professor, Department of Oral 
Surgery, School of Dental and Oral 
Surgery, Columbia University 


About 600 Pages Illustrated 


PRICE, about $6.00 


Timely—because of the need for men 
trained in management of this common 
casualty during today’s war emergency 
and increased industrial activity. 


Authoritative—because the information 
you receive is based on actual experi- 
ence at a base hospital in France dur- 
ing the last war, nearly 30 years of 
teaching in the field of maxillofacial 
surgery, and the reports of men who 
have had first-hand experience during 
the present war. 


Practical—because ‘‘Synopsis of Trau- 
matie Injuries of the Face and Jaws’’ 
provides you with information stripped 
of excess verbiage, simply presented, 
and arranged for quick reference. 


Coverage includes discussion of inci- 
dence of face and jaw injuries ; applied 


anatomy of the face and jaws; the in- 
itial treatment of injuries at the scene 
of the accident ; shock ; control of infec- 
tion, with the latest reports on chemo- 
therapy ; wounds of soft tissues; treat- 
ment of wounds and burns of the face. 
Bone injuries, dislocations and frac- 
tures are taken up, as are stabilization 
of fractures; complications; surgical 
reconstruction of face and jaws; sur- 
gical prosthetic reconstruction; casts 
and moulages of the face; anaesthesia ; 
roentgenographie technique of mandi- 
ble and maxilla; bandaging; feeding 
and diet; transportation of face and 
jaw casualties and the medicolegal as- 
pect of traumatic injuries of the face. 
You will find this new synopsis volume 
an economical and dependable part of 
your working library. Use the coupon 
below to send for your copy TODAY! 


THE C. V. MOSBY COMPANY 
3525 Pine Blvd., St. Louis, Mo. 


Gentlemen: 


Dr. 


MJ 


Send me Parker’s “SYNOPSIS OF TRAUMATIC INJURIES OF THE FACE AND 
JAWS,” price, about $6.00. (J Attached is my check. 


(J Charge my account. 


Address 
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New Books 


ESSENTIALS of GENERAL SURGERY 


By Wallace P. Ritchie, M.D.,*Clinical Assistant Professor, Department of Surgery, 
University of Minnesota Medical School. With Foreword by Owen H. Wangensteen, M.D. 


813 pages, 644 x 9%, with 237 illustrations. Price, cloth, $8.50. 


HIS book is not written as a short cut to a knowledge of surgery. That is an im- 
possibility. It will not help the student ‘‘just to pass an examination.’’ It is 
presented, however, with the hope that it will give the beginning student some basic 
outline of the important points which he must master and the advanced student a 
review by means of which he will be able to recall the more extensive works with which 


he should have had contact. In general it reflects the attitude and practices of the 
Surgical Department of the University of Minnesota Medical School. 


Synopsis of 
OPERATIVE SURGERY 


' Here is a volume which presents in brief, 
easily-referred-to form all phases of op- 
erative surgery in thorough detail. Gen- 
eral aspects of the subject are covered 
first—preparation for operation, anes- 
thesia, postoperative care, general con- 
siderations of technic, knot tying and 
e 


incisions. Then specific discussion begins 
—surgical technics for all parts of the 
body are described in a concise, clear 
manner. The description leads to the 
consummation of each operation in log- 
ical sequence, and the illustrations show 
clearly the steps required for each opera- 
tion. Dr. Mobley’s contribution to the 
Synopsis Series is a handy reference 
book—a guide which furnishes the fun- 
damental principles of operative technic 
immediately and accurately. 


By H. E. MOBLEY, 375 pages, 339 


Synopsis of 


THE PREPARATION AND 
AFTERCARE OF SURGICAL 
PATIENTS 


In this newest of the Synopsis Series, 
preparation and care of the average 
good-risk patient are described in detail, 
and a full discussion is given of manage- 
ment of the patient with disturbances of 
fluid and electrolyte balance and of the 
individual with complicating organic dis- 
eases. In order to increase the useful- 
ness of the book to surgical residents as 
well as to surgical practitioners, the 
pathogenesis of each of the various com- 
plications considered is outlined and the 
physiological basis for each therapeutic 
measure advocated is described. 


By HUGH C. ILGENFRITZ & RAW- 
LEY M. PENICK. With a foreword by 
URBAN MAES. 532 pages, 55 illustra- 


illustrations. 39 in color. PRICE, $4.50. tions. PRICE, $5.00. 


THE BLOOD BANK AND TECHNIQUE 
AND THERAPEUTICS OF TRANSFUSIONS 


By ROBERT A. KILDUFFE, A.B., A.M., M.D., F.A.S.C.P., and MICHAEL DEBAKEY, 
B.S., M.D., M.S., F.A.C.S. 558 pages, 214 illustrations, 1 color plate. PRICE, durable 
binding, $7.50. 


This new volume covers the subject completely and practically. Introducing blood 
transfusion with a fascinating chapter on its history, the authors then take up rationale, 
indications and contraindications. An entire chapter is devoted to the MILITARY 
ASPECTS OF TRANSFUSION, evidence of the up-to-the-minute information presented 
in the book. 


THE C. V. MOSBY COMPANY—Publishers—St. Louis, Mo. 
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OPERATIVE SURGERY 


By J. Shelton Horsley and Isaac A. Bigger. Fifth Edition. In Two 
Volumes. 1567 pages, 1391 illustrations. PRICE, per set, $18.00. 


You’ll agree with the critics when you’ve read and used this Fifth 
Edition of Horsley & Bigger’s ‘‘Operative Surgery.’’ You can turn 
to these volumes and be assured of finding sound, practical guidance 
to suecessful surgery. 


So extensive are the changes and so numerous the additions that this 
edition is literally an entirely new two-volume treatise. The ex- 
cellent, clearly detailed illustrations are of immeasurable aid in us- 
ing the sound, proved, and practical measures which the authors 
present. Technical steps are carefully narrated and splendidly 
illustrated. 


All of the operations presented in this work, whether very new or 
less recent, are recommended on the basis of actual experience by 
the authors. Preservation of physiologic function is a constant 
objective, and the procedures described are those which will as far 
as possible do this and yet remain consistent with the objects of the 
operation. In other words, the authors feel that the technic of an 
operation should be chosen not solely because it appeals to a 
mechanical sense, but because it is biologically correct. 


Critics Praise It 


‘*No other work on operative sur- 
gery in English gives such a com- 
prehensive and authoritative pres- 
entation of the subject as does this 
one.’’—Surgery, Gynecology and Ob- 
stetrics. 


‘*No surgeon can afford to be with- 
out it.’’—Western Journal of Swr- 
gery, Obstetrics & Gynecology. 


‘*Without a doubt these two vol- 
umes represent the latest informa- 
tion available in surgical technic as 
well as a complete description of the 
common operations used in each 
type of case.’’—Wisconsin Medical 
Journal, 


‘‘The most readable and practical 
publication on this subject available 
at the present time.’’—Bulletin of 
the Johns Hopkins Hospital. 


‘‘The comprehensive scope of the 
work, its compact nature and its 
avoidance of encumbering and obso- 
lete operative technics enhance the 
value of this work to general prac- 
titioners and surgeons alike.’’—Jour- 
nal of the A. M. A. 


‘* All concerned with the reediting of 
this work are to be congratulated upon 
this addition to our surgical litera- 
ture.’’—Annals of Surgery. 


The C. V. Mosby Company 
3525 Pine Blvd., St. Louis, Mo. 


Gentlemen: Send me ‘‘OPERATIVE SURGERY,”’’ price, $18.00. 
() Attached is my check. [] Charge my account. 
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American Red Cross... 15 


Articles to Appear in Early Issues 


Bard-Parker Company, Ine. (Rib-Back 


Ciba Pharmaceutical Products, Ine. 
4 


Davis & Geck, Ine. (Sutures) 
Insert, between pages 2 and 3 
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INDEX TO ADVERTISERS 


Please mention “SURGERY” when writing to 
our advertisers—lIt identifies you 


All possible care is exercised in the preparation of this index. 
responsible for any errors or omissions. 


Lilly and Company, Eli____---------- 16 
Lincoln Hotel (New York City) 18 
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The publishers are not 


HERNIA 


Hernia is an important surgical problem. 
There is more to it than a single method 
of treatment. To know about this condi- 
tion you must be informed on all factors 
entering into its cause, what hernia in- 
volves, and the various methods for suc- 
cessfully treating each individual case. 
This information is given in the Second 
Edition of Watson’s “Hernia.” The 
coverage is complete—from Embryology 
to Legal Complications. 


Every method of treatment—surgical and 
otherwise—is given, with special empha- 
sis on Injection Treatment. Starting 
with an interesting historical introduc- 
tion, the author considers the various 
types of hernias, local anesthesia in hernia 


The C. V. MOSBY COMPANY 


Medical Publishers 


Injection Tneaiment 


by LEIGH F. WATSON, M.D., Member of 
Attending Staff of California Lutheran Hos- 
pital and Methodist Hospital at Southern 
California, Los Angeles. 2nd Ed. 591 pages, 
281 illustrations. Price, $7.50. 


operations, and the numerous operative 
procedures that experience has proved to 
be the best. 


Illustrations are used profusely, making 
it easier to follow the suggested proce- 
dures. The anatomical details have been 
combined with the operative technique in 
the same drawings, thus greatly increas- 
ing the value of the illustrations. In all 
there are 281 illustrations. 


Watson’s “Hernia” is a well thought out 
and timely text, based on years of ex- 
perience. Thanks to a great amount of 
clinical work and close observation this 
second edition offers you valuable help 
for the successful handling of your hernia 
problems. 


St. Louis, Mo. 
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Articles to appear in early issues of 


SURGERY 


FRACTURES OF THE NECK OF THE FEMUR, 
By Vernon L. Hart, M.D., Minneapolis, Minn. 


A DovusBLE TUBE METHOD For DRAINAGE AND FEEDING FOLLOWING GASTRIC RESECTION 
OR GASTROENTEROSTOMY, 
By Walter L. Mersheimer, M.D., New York, N. Y. 


EPISPADIAS WITH INCONTINENCE IN THE MALE, 
By John E. Dees, M.D., Durham, N. C. 


THE BRONCHIAL FACTOR IN PULMONARY EMBOLISM. 
By Joseph H. Jesser, M.D., and Géza de Takats, M.D., Chicago, Ill. 


THE EFFEct oF ANESTHETICS ON GASTRIC TONUS AND Mortinity SpecIAL REFER- 
ENCE TO ACUTE GASTRIC DILATATION. 
By Clive R. Johnson, M.D., and Frank C. Mann, M.D., Rochester, Minn. 


THE TREATMENT OF COMMON Dtucr STONE MISSED AT OPERATION. 
By H. B. Morton, M.D., M.S. (in Surg.), Lincoln, Neb. 


THE POTENTIAL CLOSED DUODENAL Loop IN GASTRIC RESECTION. 
By David Lynn, M.D., Lyle J. Hay, M.D., and Owen H. Wangensteen, M.D., 
Minneapolis, Minn, 


A CONSIDERATION OF THERAPY IN STAPHYLOCOCCUS INFECTIONS. 
By R. H. Rigdon, M.D., Memphis, Tenn., and Paul F. Stookey, Kansas City, Mo. 


INTERNAL WIRING FIXATION OF FACIAL FRACTURES. 
By William Milton Adams, M.D., Memphis, Tenn. 


REPORT OF A CASE OF UNUSUAL ANOMALY OF THE BILE Ducts IN AN ADULT WITH 
OBSTRUCTIVE JAUNDICE. 
By O. W. Niemeier, M.B., F.R.C.S., Hamilton, Ont. 


A NEw SKIN VARNISH FOR MAINTAINING STERILITY OF THE OPERATIVE FIELD. 
By Arthur D. Ecker, M.D., Syracuse, N. Y. 


REGIONAL LYMPHATIC METASTASES OF CARCINOMA OF THE GASTROINTESTINAL TRACT. 
By Earle B. Kay, M.D., Ann Arbor, Mich. 


TREATMENT OF SMALL BOWEL OBSTRUCTION, 
By Clarence Dennis, M.D., and Schuyler P. Brown, M.D., Minneapolis, Minn. 


THE TREATMENT OF ACUTE APPENDICITIS IN CHILDREN AS INFLUENCED BY CHEMO- 
THERAPY. 
By Carl A. Wattenberg, M.D., and Peter Heinbecker, M.D., St. Louis, Mo. 


TRAUMATIC RUPTURE OF THE PREGNANT UTERUS RESULTING FROM AN AUTOMOBILE 
ACCIDENT. 
By R. B. Woodhull, M.D., Minot, N. D. 


THE FLOW or LYMPH FROM BURNED TISSUE, WITH PARTICULAR REFERENCE TO THE 
EFFECTS OF FIBRIN FORMATION UPON LYMPH DRAINAGE AND COMPOSITION. 
By William W. L. Glenn, M.D., Philadelphia, Pa., Delores K. Peterson, B.S., and 
Cecil K. Drinker, M.D., Boston, Mass. 
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It was customary with some early British sov- 
ereigns to bless a number of gold or silver 
rings which were then worn and highly prized 
by the happy recipients as efficacious amulets 
They were called St. 
Edward’s rings or cramp rings. A writer who 


to prevent “cramps.” 
lived in the reign of Henry VIII, alluding to 
the cramp-rings, says, in his Introduction to 
Knowledge, the “Kynges of England doth halow 
every yere crampe rynges, ye whych rynges 
worn on one’s finger doth helpe them whych 
have the crampe.. 

The vogue for cramp rings has died out. 
Even the laity realizes now that spasm may 
ibe the sign of a serious disorder and requires 


tthe attention of a physician. We suggest 


*The pbospbate salt of 3-diethyl-amino-2, 


‘RAMP RING. 


Syntropan* for your consideration as a rational 
antispasmodic. Syntropan is a non-narcotic 
synthetic substance which has a definite anti- 
spasmodic action. Try it in place of atropine 
or belladonna. With Syntropan there is less 
likelihood of mouth dryness, mydriasis, or 
tachycardia. For oral administration, tablets, 
filled in tubes of 20. Dose, one tablet 
(50 mg.) three or four times a day, or as re- 
quired. For parenteral administration (subcu- 
taneous or intramuscular injection), ampuls, 
1 cc, each containing 10 mg. Dose, one 
ampul three times a day, or as required. 


HOFFMANN-LA ROCHE * INCORPORATED 
ROCHE PARK e NUTLEY « NEW JERSEY 


2-dimethyl-propanol ester of tropic acid. 


SYNTROPAN FOR THE CONTROL OF SPASM 
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